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To extend the usefulness of electronic data processing. . .in 
industry... business...research...medicine, RCA announces 
new spectacular tools for technological progress—a remark- 


lyze transient phenomena taking place at super speeds. These 
And there are other RCA storage tubes to excite them of Al 
agination of engineers. One such tube, the Radechon, « 































able group of “‘storage’’ tubes that can “‘remember”’ elec- _ take electronic data occurring at phenomenal speeds...st! _ 
tronic data ...slow it down. ..translate it...or display it. Nie ait it...then extract any part of it at the same or differe “" n 
Take the RCA-6866 tube for example. Used today in air- speeds. Another tube, the Graphechon, translates electro “Na 
borne radar, this unique device transposes electronic infor- information for reproduction on TV screens wherett combi 
mation into brilliant pictures you can see in bright daylight. wanted. Already, Radechons and Graphechons are work quire 
It can display data in line or half-tone form. It captures miracles in data processing. ‘iy Produ 
fixed or slow-moving subjects with equal clarity—‘‘freezes”’ Today, RCA is engaged in an extensive storage-tube® 
millionth-second pulses for study as long as a minute. Visu- velopment program that holds promise of revolutionia This s 
alize what your electronics engineers can accomplish with industry by electronics. If you see a place for applical’ work | 
a tube like this in the design of equipment—to transmit of these new tubes in your future business, write ROG @pplic: 
written information electronically from point to point —to Commercial Engineering, Section (Cg4Q, Harrison, N. 
reproduce signatures, charts, ticket data, reservations, 
sales orders via regular telephone-type lines—to help ana- RA) ELECTRON TUBES FOR INDUSTRI 
RADIO CORPORATION OF AMERICA, HARRISON, * 
l 
Freezing transients —in Reproduced images of signatures, Brilliant cockpit display of dote— 
electrical observation tickets, charts—transmitted vio wire for improved aircraft navigation for medical research WARC 
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MASS SPECTROMETER SEPARATES 
ELECTRON PARTICLES 


hs This mass spectrometer for basic 
/ research in the petroleum industry 
> required an extremely stable, high- 
=. intensity field which could be 
— varied. 

es This assembly, which incor- 
>  porates a massive 1,300-pound In- 
» diana Alnico permanent magnet, 
) provided the answer. It has a 
maximum field strength of 6,000 
gauss, and stability is maintained 
without the use of complex con- 
trol equipment normally associ- 
ated with electromagnets. 











These dramatic examples of the use 
of Alnico permanent magnets illus- 
trate how the creative engineering 
and manufacturing skill of The In- 
diana Steel Products Company have 
combined to meet the critical re- 
quirements of three unusual 
products. 

















This same experience can be put to 
work for you, too . . . regardless of 
application. Indiana offers the larg- 
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ELECTRONIC “‘BRAIN" SENSITIVITY 
DEPENDS ON ALNICO 


This electronic computer manufac- 
turer required a permanent magnet 
housing for the magnetic ta 
reader and recorder unit of the 
processing machine in order to im- 
prove sensitivity. 

Using Alnico for this housing 
brought on immediate improve- 
ment in signal strength . . . and 
better sensitivity because of the 
magnet's high efficiency. 


est staff of magnet engineers and the 
most complete research and produc- 
tion facilities in the world to assist 
in the development of permanent 
magnets for use in your products. 


Be sure your new designs incorpo- 
rate the most efficient and econom- 
ical magnet! Contact Indiana, today, 
for engineering assistance and rec- 
ommendations——without cost or ob- 
ligation, of course! 


For your product development work, Indiana stocks a 
wide variety of standard Alnico V gnets—available immediately 
in experimental quantities. Write for Catalog 11-Q3. 





THE INDIANA STEEL PRODUCTS COMPANY - VALPARAISO, INDIANA 


World's largest manufacturer of permanent magnets 
IN CANADA: The Indiana Steel Products Company of Canada Limited ® Kitchener, Ontario 
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NUCLEAR RESONANCE RESEARCH 
UNIT USES 1,000-L8. MAGNET 


The University of Chicago, re- 
nown in the field of basic research, 
required a high intensity magnetic 
field to extend their research in 
nuclear resonance. 

This huge permanent magnet as- 
sembly, containing over 1,000 
pounds of Indiana Alnico, o 
duces a field of 6,750 gauss. 
stability — an inherent quality of 
permanent magnets — is main- 
tained without the use of costly 
controls. 


How three unusual products use Alnico permanent 
magnets plus creative design ... by Indiana 


You can expect from Indiana: 


® Uniform, high energy 
magnets 

® 24-hour service on 
‘“stocked"’ Alnico V 
magnets for your product 
development work 

® Engineering assistance with 
new magnet designs—no 
cost or obligation 

® World's most complete 
magnet production and 
research facilities 


INDIANA 
PERMANENT 


MAGNETS 
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SitA BiIiLINE 42,.z- Voltage Regulators 





ee 





STABILINE type IE (Instantaneous Electronic) is avoilable in 115 volt units — input range from 95-1 35v. 
ond 230 volt units — input range from 195-255v. STABILINE type IES101& shown above. 


“Here’s How to Get Precise, Automatic 
Regulation of Your Test Volitage” 


“No matter how good your test instrumentation is, it is not going to stage 8 ri a — 
be precisely accurate at all times unless the input voltage is precisely individual needs: 
constant. Type tf (Instantaneous Electronic) is 

You just can’t get better automatic voltage regulation equipment action, with no moving ports. Constont 
than with this STABILINE. At no load, full load or intermediate stage ee ee 
it maintains constant output voltage regardless of line fluctuations. Type EM (Electro Mechanical) has rero 

ee . —_ . waveform distortion. insensitive to mag- 

This sensitive, yet ruggedly constructed, automatic voltage regulator See eo So oe. 
is a required piece of equipment for laboratories and test lines.” Type TM (Tubeless Magnetic) has no 

moving ports ... no tubes... no tron- 
sistors. Ideal for unattended locations or 
where failure can never be tolerated. 










rune SUPERIOR ELECTRIC Company 
1803 BRADLEY AVENUE, BRISTOL, CONNECTICUT 


Please send STABILINE Bulletin S657 () Have your representative call () 


Se sure to see 
SUPERIOR ELECTRIC'S 
Mobile Display 
when itis in your area 









SS ore. be ot le hh nm hae Ah eee nee Maen Rees es oee4e 
Offices: los Angeles, California * San 
Frencisco, California * Toronto, Ontario, | COUR «oo cc ncwcccecbccccccccceccegscescceseccsceccececccesesecceseees 
smote * Miomi, Florida + Chicago, Minois | 

Snare, ROTYIGRES © Dawe, ENRON © §§=AGAIOEB. .. cccccccccccccseeces eee sess eeeesesesesesesessesssesssesesseees 
New York, New York © Cleveland, Ohio | Address....... 

vetes, Tones © Soottle, Washington | City Zone 0 OE re eee 
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TECHNICAL MANAGEMENT 
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GROWTH PANGS OF A TECHNICAL MANAGER 


This month I would like to philosophize a bit on ad- 
ministration. There are many different definitions of ad- 
ministration. To try to standardize the use of these 
terms where research and engineering is concerned would 
be a difficult task. There used to be no doubt in my mind 
as to the distinctions between a manager, an administra- 
tor, and an executive. I conceived of the executive as one 
who does something or gets something done. A manager, 
to me, was an executive who manages, determines policy 
and selects personnel to accomplish tasks which he spells 
out and formulates. The administrator, to me, was one 
who makes it possible for others to function effectively 
in carrying out objectives and policies that are set by 
someone else. These were nice definitions except that 
they did not entirely conform to the literature which 
treats the management function. 


First Stage 

There are those in research organizations who make 
a fetish of the form and order, and there are others who 
dismiss the form and order as being of no consequence; 
they make a fetish entirely of the content. I believe that 
a research manager who evolves from the technical 
ranks goes through a stage of growth which embraces 
first of all a love of the content only. He starts off on a 
small project with a small team. He can make quite a 
few wide-sweeping changes in technical direction, and 
the word gets around without formal directives. The 
gang works as a unit and the person in charge may be 
very stimulating as a technical leader. The ability to 
inspire and the freedom to “free-wheel” are probably 
intimately related. The researcher sees the technical con- 
tent of the project in very clear terms and selects those 
of his team who see it also. Little attention is given to 
anything but the technical content. This, in psychological 
parlance, is called a job-centered outlook. 

From this point of view, any person or activity which 





Formerly Research Director for Burroughs Corp., Dr. 
Williamson is now Dean of the School of Engineering 
and Architecture of Pennsylvania State University. He 
also acts as a consultant on problems in technical admin- 
istration to industry. 





diverges from the main technical objective is a thing to 
be abhorred—to be opposed at all costs. The job-centered 
group leader has little patience with the problems ¢ 
other areas such as the marketing and financing of th 
developments resulting from his work. He wants to k 
left alone in freedom to pursue his job. If money is lim 
ited, then from his point of view management is stupid 
and will not listen to reason. Countless research man 
gers have had to listen to this long tale of woe. It is: 
common attitude and one that has to be lived with. lt 
is interesting that the intelligence of the group leader 
has nothing whatever to do with his attitudes. They 
are determined solely by his orientation. He is playing 
the role which he thinks is demanded of him. Because a 
his close working with scientists and engineers as it 
dividuals, he sees himself as their leader who mus 
stand up for their point of view as opposed to manage 
ment’s budget control. 


The Department Head 
The next step upward would bring him to a position 
of department head where he has several project & 
gineers reporting to him. He, in turn, may report + 
division head. Now, as a department head, he has to st 
that technical work is carried out. At first, he has dif 
ficulty in getting away from the details of the projects 
It takes a while for him to lose the urge to act as the 
project engineer on every project. At this stage he a 
tagonizes the project engineers by infringing on thet 
technical freedom. With one breath he will give a mi 
responsibility for a job and in the next breath will tel 
him how to do it. It takes a person with more thi 
average empathy to realize that these are precisely the 
supervisory tactics that he so vociferously resented 
when he was a project engineer. One thing he will fx 
hard to learn, but which he really must master if he® 
to be successful in supervision, is that he must give t 
project engineers freedom, even to the point of lettng 
them make mistakes. It takes a great deal of self cor 
trol to see an engineer make a decision which will lead to 
an answer having no significance. Engineers must @ 
decisions if they are to grow, and some of the decision 
(continued on page §) 
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WHAT IS LITHIUM ? 


The fact is, lithium metal is all of these things... and 
many more. 

It's now being used as a catalyst for precise control in 
polymerization and organic chemical reductions. It’s po- 
tentially the most effective and efficient medium for any 
high temperature exchange system . . . with a molten range 
of 179C to 1317€ and a very high specific heat. Because it 
racts with so many gases to form stable compounds, and 
absorbs such large volumes of gas, lithium is an ideal 
metallic scavenger, economically deoxidizing, desulfuriz- 
ing, and degasifying metals, while increasing conductivity. 

At the same time an exciting new chapter of lithium is 
wing written in the atomic energy field. Having two iso- 
lopes with almost opposite characteristics, lithium becomes 
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MINERAL COMPANY 





potentially useful in nuclear applications. And with its 
derivatives, lithium also shows great promise in the pro- 
duction of high energy fuels. 

These are just a few of the better known applications for 
lithium metal . . . all relatively new. That’s why chances 
are that you, too, will be using this lightest of all metals in 
the next five years 


. 


... In research, in production, or in the 
manufacture of your product. Foote’s vast amount of 
technical data, backing up its production of 99.8% lithium 
metal is ready to help you get there faster—maybe first. 
Our Data Bulletin Lithium Metal is a good start. Your copy 
is awaiting your request at the Technical Literature De- 
partment, Foote Mineral Company, 455 Eighteen West 
Chelten Building, Philadelphia 44, Pa. 


RESEARCH LABORATORIES: Berwyn, Pa. 


PLANTS: Cold River, N.H.; Exton, Pa.; Kings Mountain, N.C.; Knoxville, Tenn.; Sunbright, Va. 


UM METAL, CHEMICALS, MINERALS e STRONTIUM CHEMICALS e ELECTROLYTIC MANGANESE METAL *® WELDING GRADE 


>YS @e STEEL ADDITIVES e COMMERCIAL MINERALS AND ORES © ZIRCONIUM, TITANIUM, HAFNIUM (IODIDE PROCESS) 
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For temperatures up to 4600° F. Leco zirconia ware... for the 
Possesses one of the highest melting ~~ improvement of industrial prod- 
points of all commercial refractories. ‘ 

ucts or processes. Typical uses 
Extreme chemical inertness. Won't are crucibles for melting special 


erode when melting steel orhightem- = q/oys, tubes for high-tempera- 
perature alloys ...won't react when : 
firing titanates or sintering metals... ture combustion or gas synthe- 
won't embrittle platinum. sis, heat treating and sintering 

urnaces, and kiln furniture. We 
Excellent heat insulator. The ideal J . fi 


material for high-temperature furnace will be happy to design appli- 
linings and burner blocks. cations to your specifications, 


Leco also specializes in Zircon Porcelains 


Write today for complete information! 


LABORATORY EQUIPMENT CORP. 
5003 Hilltop Road e St. Joseph, Michigan 
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.oo TEMPERATURE 
INDICATION 






Original equipment 
manufacturers may 
choose from a com- 
plete line of Auto-Lite 
dial thermometer types, 
in ranges to meet the require- 
ments of specific applications. 


Send for our latest catalog describing the » 
many Auto-Llite thermometer styles and \ 





types. Bon 

THE ELECTRIC AUTO-LITE COMPANY gage 
Instrument and Gauge Division 7h — 

Toledo 1, Ohio = 4 


New York * Chicago * Sarnia, Ontario 


TEMPERATURE INDICATORS & RECORDERS 
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TECHNICAL MANAGEMENT (Cont. from p. ij 






are bound to be wrong. The department head’s function 
is to prevent major mistakes from occurring. 










Moving into the position of department head is diff. 
cult. He still considers himself “one of the boys”, ang: 
yet the boys no longer regard him as one of them, He 
will initially behave toward superiors as he did as @ 
project leader, and toward subordinates he will behave 
similarly. 

It is at the level of department head that he gets ay 
inkling of the value of some of the operations which he 
had previously regarded as bothersome. He become 
more concerned with money matters. He begins to reak 
ize that each project has financial limitations, and he 
becomes very much concerned with staying within the 
budget. The problem of resolving priorities is thrown 
into his lap and claims a great deal of his time. No 
longer does he have one technical goal to achieve; he 
now has several, and some of the projects require use 
of the same facilities at the same time. He must decide 
what comes first. He must delve deeper into the planning 
of the overall departmental work. He must continue i 
plan and yet not enter the planning of each project. This 
is the prerogative of the project engineer; and the sé 
pervisor’s encroachment would be resented. It takes time 
for the department head to adjust to the demands of 
his project engineers, who want him to keep people out 
of their hair; and the demands of his boss who wants 
to know what is going on. 

He discovers he can meet his supervisor’s demand 
for reports only by instituting some sort of control, such 
as a fixed reporting procedure, meetings, etc. These help 
him because they give him the information which his 
boss requires; but they irritate his subordinates. He 
must arrive at a compromise. I’ve noticed that many 
men do not resolve these problems easily. Some never 
surmount the role of the project engineer. They try # 
keep fingers on the details of all work; and they con 
tinue to think about problems entirely from the techni- 
cal point of view. As a result they become unhappy and 
frustrated because they don’t know everything in techni- 
cal detail. They cannot read all the reports. They get in 
trouble with their own bosses for neglecting whole areas 
of responsibility. 

Some resolve the problem by refusing to face the 
problems of decisions and devoting all of their tim i 
to some technical area. Others try to meet the demands 
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made on them and soon learn that they must play a dif- <a 
ferent role. They gradually acquire appreciation for the ‘ 
service functions. Sooner or later it comes to them that , 
there is a much bigger problem of coordination since the “ 
activities of departments must be brought in line with ” 
no overlapping, and there must be some way of seeing ot 


that good men are on jobs and that the work is carried i“ 
out in accord with some sort of philosophy which is re 


flected in the system of reports and controls. When they the 
have arrived at this realization and have abandoned - 
their strictly parochial departmental attitude, they af 

ready for promotion. Anyone in a managerial position 4 


who can see and understand the problems of others 
can take a position that someone else’s work is more 
important than his own will not escape the notice o 
management. He is then ready for promotion. 
(continued on page 40) 
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Quarter-inch steel plate is melted with 
an acetylene torch, but the supporting 
ALFRAX® BI brick stays cool enough to 
be held by hand. 


Refractories...for really high temperature insulation 


The problem of heat insulation at extreme temperatures is solved 
by two of Carborundum’s refractories: 

One is made of fused alumina “bubbles” or hollow spheres, 
bonded and high fired. These selected bubbles give proper bal- 
ance between the number of surface temperature drops and total 
pore space (about 65% porosity) to effectively decrease heat 
flow berween hot and cold faces. The alumina imparts high hot 
strength to the finished refractory, trade-marked ALFRAX BI. 
Under a load of 122 psi and a temperature of 2732° F held for 
134 hrs., less than 19% contraction occurred. No contraction 
whatever developed in 5 hour reheat tests at 3092° F. This com- 
bination of properties makes ALFRAX BI refractories unique in 
their ability to insulate at temperatures where other materials 
are impractical. 

The other is FIBERFRAX™ ceramic fiber, produced by blowing 
an alumina-silica fusion. Among its properties are high insulat- 
ing values, light weight, resiliency, and corrosion resistance. All 


CARBORUN DUM 


Registered Trade Mark 
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are retained at 2300° F. In some cases, this fiber can be used suc- 
cessfully up to 3000° F. It is supplied in long and short staple, 
rope, board, paper, block, blanket, etc. 

These products are but two of the many super refractories 
pioneered by Carborundum. Among them you are almost certain 
to find answers to your refractory and high-temperature prob- 
lems. For help, fill in and mail this coupon today. 


MAIL THIS COUPON TODAY -———------- 


Refractories Division, 

The Carborundum Company, Perth Amboy, N. J., Dept. $37 
Please send me: 

[_] Forthcoming issuvo of Refractories Magazine 

[] Bulletin on Properties of Carborundum’s Super Refractories 


[] Here is a description of my high temperature problem. 
Can you help me? 


. 
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Your Tektronix 
Field Engineer 
; as an 


q = APPLICATIONS A 
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Sharing his applications 
know-how with you is 
another of his many 
helpful functions. 





SPECIFIC TASKS 


When you have a job to do that’s a little different, and you can’t quite see 
how your oscilloscope ties into it, call on your Tektronix Field Engineer. 
He'd like a try at saving you time and effort through use of your oscillo- 
scope. If there is a tie-in between your work and your oscilloscope, the 
connection is probably filed between his ears. It will very likely pop out 
as he becomes aware of the circumstances. 


EVERYDAY UTILITY 


Many routine checks and measure- 
ments can be performed with greater 
ease and more accurate results with the 
aid of your oscilloscope. Information 
presented in the form of a cathode-ray- 
tube display is often more enlightening 
than a collection of inanimate figures. “J 
Discussing measurement techniques rae 
with your Tektronix Field Engineer 

can be profitable. Encased in his hand- 

some headbone may be the very idea 

that will help you get better answers in 

less time. 






A REAL FRIEND 


Look to your Tektronix Field Engineer for help with any problem 
related to the instruments he knows so well. His skills and knowledge, 
added to your own, can make your efforts more productive. Let him 
show you how helpful he can be. 


Tektronix Field Offices: Albuquerque, N. M.—Balti- 
more, Md.—Bronxville, N. Y.—Cleveland, Ohio—Dallas, 
Texas — Dayton, Ohio—Elmwood Park, IIl.— Houston, 
Texas —Los Angeles, Calif. —Menlo Park, Calif. —Min- 
neapolis, Minn. —Newtonville, Mass.—Philadelphia, Pa. 
— Phoenix, Ariz.—Syracuse, N. Y.— Union, N. J.— 
Willowdale, Toronto, Ontario. 


Tektronix Engineering Representatives: Bivins & 
Caldwell, High Point, N. C. and Atlanta, Ga.— Haw- 
thorne Electronics, Portland, Ore. and Seattle, Wna.— 
Hytronic Measurement Associates, Denver, Colo.— Arthur 
Lynch & Associates, Fort Myers, Fla. 


Tektronix is represented in seventeen overseas 
countries by qualified engineering organizations. 


TEKTRONIX, INC., P. O. BOX 831, PORTLAND 7, ORE. 
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Letters 


Please send all letters to the editor to our 
editorial offices, 77 South St., Stamford, Conn. 


Make ’'Em All Human! 


New York, NY. 

I have read your January editoria) 
on Human Engineering with great inter. 
est. I suppose it will not come as. 
shock to learn that there is still anothe 
splinter group that feels it has a stake 
in human engineering: industrial dé. 
signers. Our magazine has had a fey 
things to say on the designer’s role ip 
human engineering. 

I feel it is unfortunate to assume that 
human engineering is an _ engineering 
job at all. It has been my observation 
that the job of translating machine 
into human terms is becoming more ani 
more the job of the industrial designer, 
IBM’s Ramac, Goodyear’s GEDA, Lodge 
and Shipley’s machine tools and th 
Kel-Ray atomic projector, to name a 
few, have been heavily influenced ip 
their final form—arrangement of contro 
mechanisms, over-all safety and fune 
tion—not by engineers, but by designers, 

The reason for this, I suspect, relates 
to your point about our need for “ma 
who can understand not only a specialty 
but the entire system.” The fact that 
the designer’s training is not technical 
is perhaps the greatest advantage he 
can offer to industry. In his training 
he acquires a basic philosophical ap- 
proach as well as a specific set of skills 
and facts, which make it possible for 
him to construct a humanly comprehen 
sible whole out of many specialized 
parts. Perhaps the designer’s growing 
importance in the creation of comple 
mechanical products suggests that what 
is needed is to make “human” engineers 
out of everyone practising in the engi 
neering field. 


JANE FISKE MATARACH 
EpItToR, INDUSTRIAL DesiIGN 


Back Issues Available 
Ruthérford, N/ 


As an assistant professor of physi¢ 
at Newark College of Engineering * 
well as an engineering consultant, | 
find your publication extremely usefe. 
The entire January issue is excellent 
I am particularly interested in Lawrence 
Sandek’s “Did Your Education Educate 
You?”. Would it be possible to obtelt 
a copy of this issue for my files? 


A.J. MONACE 


Back issues of R/E are available at ™ 
dollar each. 


RESEARCH @ ENGINEERING 








WAR 


For 
Fast Assembly 
To 10,000 PSI 


AUTOCLAVE 


SPEEDVALVES 


and 
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Easy, fast tubing assemblies to 10,000 p.s.7. are 
rege —— now available with Autoclave Speedvalves and 
Reg wc,» glam length Fittings. The valves are quickly installed in 3 steps 











ie shown at left. No pipe threading . . . no tube 
reaming .. . no seal welding. Every joint is a union 
at connection. The result: a gas-tight seal to 10,000 
eer p.s.i, in less time, with fewer operations, at lower 
- cost, 
“Hl SEND FOR THIS NEW BULLETIN 
IGN ; 

Slip adapter nut and then sleeve A great many new items have been added to the 

cua ye Autoclave line of Speedvalves and Fittings. This 

Be ~ expanded line gives you a much wider choice of 

va standard Speedvalve equipment. New Bulletin 256 
. catalogs the entire line. It’s yours for the asking. 
.| 
fal. 
mt 
nce 
. Enoet whine into the valve as far ! 

wh Ee, te San |Autoclave Engineers 
: __ $2934 WEST 22nd STREET e ERIE, PENNSYLVANIA 


CIRCLE 9 ON PAGE 48 FOR MORE INFORMATION 


WARCH 1957 











How many 
committee meetings 

have you left 

feeling that your time 

was wasted? 

Here are a few 

principles to help 

change your meetings into 

brisk and effective sessions. 


SCOTT NICHOLSON, associate editor 


making 


the most 
of Committees 


Judging from the amount of time spent in committee, 
attending meetings is becoming one of the most popular 
pastimes in Research and Development today. One 
company, for example, reported to RESEARCH & ENGI- 
NEERING that its top engineers spend as much as 20% of 
their time in committee. And while most labs are a 
little more conservative in their estimates, company 
after company reports that the amount of time spent in 
committees is increasing. 

To many executives, these meetings are an unending 
source of frustration. The committee system, they 
charge, is cumbersome and inefficient. It pulls men off 
their duties and exasperates them with indecision. The 
recurring need for meetings, these managers charge, is 
a symptom of more serious organizational] difficulties 
below the surface. By giving the appearance of agree- 
ment, committee meetings conceal the true nature of 
these difficulties. The participants leave each meeting as 
seething and frustrated as when they arrived. As one 
critic of the committee system complained, “To solve a 
problem you need to know the background and have a 
way of getting at the facts. In committee meetings, no- 
body has done the spade work required for action.” 


Meetings a Necessity 


But despite these criticisms, the committee system 
rolls along as implacably as ever. The number of com- 
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it's comforting to share the blam 





mittees and the time spent in meetings is increasing 
rather than diminishing in most companies. “We're s 
committee company,” an executive of the Texas Company 
straightforwardly admits, “And we don’t see how we 
can avoid it.” 

Most companies that use committee management ¢:- 
tensively, justify their use in terms of plain necessity. 
The problems of running a research and developmen 
laboratory, they argue, have grown so complicated in 
the past fifteen years that no single individual can & 
expected to understand all the aspects of the problems 
faces. He must go to other men for advice. This working 
together requires people to clear their plans and pre 
grams through others. The committee method offers 4 
means of doing this, and thus avoids the misunderstan¢- 
ings that arise when managers fail to properly inform 
other people of their plans. 

Most companies, however, while they acknowledge thi 
committees are a necessity, believe they should be 
looked upon as exceptions from the regular operating 
routine. The committee system can be controlled, thes 
critics say, by applying a few rules which successfil 
managers have long used to master the committe 
problem. An examination of these rules shows thi 
nothing very complicated is involved in making the mos 
of committees—a few simple rules, but nothing tht 
any manager who convenes committees can’t learn. 


1. Don’t Use Committees to Pass the Buck 

Every manager at one time or another faces the tas 
of making an unpopular decision. He may, for 
be forced to refuse salary increases, deny promotions 
veto projects, or rule against budget increases. 

These are unpleasant tasks. It is natural that a bos 
should want to shift some of the responsibility. T™ 
committee system offers him a way of doing this. 57 
making the decision a collective one, the group 3 * 
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An individual enjoys mobility 


whole becomes accountable; and the boss, if not re- 
lieved of his burden, at least shares it with others. For 
this we have committees that review promotions, es- 
tablish salary levels, weigh budgets, evaluate research 
projects, judge new product ideas, and decide a host of 
ticklish questions. 

Often, spreading the responsibility this way is en- 
lightened management. Certainly, there are limits to 
hw authoritarian a boss can afford to be. Yet one 
wonders whether in establishing committees a manager 
is using the group to escape the necessity of making up 
his own mind. In many cases, the questions over which 
the committee rules are questions which an individual 
could decide if he would take the difficult and laborious 
steps needed for a logical decision. 


There ought to be a time limit 
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Group pressure is ever-present 





Before establishing a policy-making or evaluating 
group, therefore, the R/D boss should determine whether 
or not the committee is taking on responsibilities for 
decisions which are properly his and for which he must 
bear the ultimate responsibility. 


2. Give the Job to One Person 

Frequently, a committee is able to act positively on a 
matter because of one or two analytical individuals in 
the group who are able to define issues, clarify the 
alternative solutions, and lead the group to a sound 
course of action. 

There are always likely to be one or two such men in 
every committee meeting. Why not, some critics ask, 


(continued on next page) 
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throw the problem to these individuals and let them 
handle it themselves? By expanding their responsibili- 
ties, this would effect the needed organizational changes 
in the laboratory and would help solve many of the 
underlying difficulties in the department. 

A single staff man with authority and know-how, can 
frequently do the work of several committees. He enjoys 
two advantages. He has the 1) mobility and 2) privacy 
needed for gathering accurate data. 


3. Consider the Total Time Cost 


From your point of view when you want to clear a 
proposal, convening a meeting saves time by bringing 
all of the interested parties together at once. You can 
gain everyone’s agreement in one fell swoop. This way 
you avoid the many steps of interviewing each project 
leader separately. 

But this rationale fails to take into account the time 
invested by the other managers. A much more accurate 
estimate, of course, would be to multiply the length of 
the meeting by the number of members present. Each 
time a meeting is called, busy managers are forced to 
leave pressing duties, abandon schedules demanding 
their attention and cancel appointments. The time loss 
far exceeds the original convener’s saving. 


4. Make Allowances for Group Censorship 


An important advantage of the committee system is 
that meetings exercise a form of group censorship on 
stubborn managers. Most engineers want to be liked 
and respected by their associates. Because of this, they 
will usually modify their demands rather than make an 
unpleasant scene in front of fellow-managers. This group 
pressure toward conformity is very effective in smooth- 
ing the tenor of the talks and permitting the chairman 
to guide the meeting smoothly and politely. 

However, the very fact of group censorship can be a 
serious drawback to effective action. It tends to cloak 
the real issues behind a facade of politeness. A manager 
will think twice before a mentioning the true cause of a 
problem in front of the culprit. Generally, engineers will 
withhold criticism of their associates and refrain from 
placing the blame where it sometimes belongs—on 
personalities. For example, in deciding why deadlines 
are not being met, committee members will touch on 
almost every answer except the one which is the crux 
of the problem—bad management in a particular de- 
partment. Because managers don’t like to air their griev- 
ances in public, committee protest has a way of be- 
coming muffled. 

The manager calling a meeting, therefore, should 
realize that he is not assured of an accurate picture. 
The most profitable meetings are those where the issues 
involve impersonal items, such as procedures and com- 
munications, etc. 


5. Don’t Rationalize Your Motive 


A manager usually gives an acceptable explanation 
for a meeting. He wants to get “squared away” on 
policy or to get “everyone’s viewpoint”. Frequently these 
are only surface reasons. Managers do not hint—often 





Tearsheets of this and other articles appearing in R/E are 
available free to our readers. You can request one tearsheet 
of each article in this, the Jan. and Feb., 1957, and all twelve 
1956 issues from Editorial Offices. RESEARCH & ENGINEERING, 
77 South St., Stamford, Conn. Complete copies are one dollar 
each in limited quantities. 





Assign the Follow-up 
to One Man 


do not even realize—their real motive for calling meet- 
ings. Unrecognized motives may range from the harn- 
less business of seeking praise to the more serious busi- 
ness of office politics. 

Let’s take praise. When an engineer has finished pre 
paring a report, he naturally wants to show it around 
and learn other people’s reactions. Social niceties, how- 
ever, compel him to present the report “for your it- 
formation” and say that he “invites criticism”. Taken 
at his word, criticism is just what he gets. And this mis 
understanding gets him mired in a lengthy and heated 
defense of his work. 


6. Encourage Participation 

One real advantage of the committee method is that 
it brings the background and experience of many people 
to bear on a problem, not just that of one person alone. 
For example, a typical R/D committee meeting of sevel 
engineers will bring over a hundred and fifty years o 
experience to the meeting and seven widely differing 
points of view. Because it allows such amassing of 
numerous viewpoints and backgrounds, the committee 
avoids the single-answer deadlock that plagues so maly 
decisions when one person depends upon his own limited 
range of ideas. Committees make it possible to pod 
the ingenuity and varied viewpoints of many members, 
and thus arrive at broader solutions. 

To squeeze the full value from this aspect of meetings, 
the wise chairman encourages every member to put 2 
his two cents. He can’t afford to be a special pleader or 
and advocate for one side of an argument. He sees his 
main role as that of a guide, remaining outside of th 
discussion and steering it along profitable lines. 

This approach brings two rewards. First, it makes the 
greatest use of the varied backgrounds of the members 
And second, it enlists the full cooperation of the members 
in projects which they’ll be helping to carry out. People 


(Continued on page $4) 
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THE PLENTIFUL RARE EARTHS 





some facts about a clubby clan of elements that are rare in name only 





e got to thinking the other day 
We perhaps a lot of industry 
folks are passing up a dia- 
mond-studded opportunity because 
they believe the rare earths are 
unavailable in commercial tonnages. 
Nothing could be farther from the 
truth. Rare earths are not rare! Com- 
mercial salts of the rare earths are avail- 
able, right now, for prompt shipment 
in quantities from a gram to a carload. 
That the rare earths are so plentiful 
is due, in large part, to Lindsay. During 
the last 50 years, Lindsay has devel- 
oped the extraction and separation of 
rare earths to a high degree. 
New equipment we processes are 
now in operation at Lindsay's West 
Chicago plant and are producing 
greater quantities of these versatile ma- 
terials in higher purities than before. 


FROM 57 THROUGH 71—Some 
chemists call rare earths Lanthanides, 
Lanthanons or the Lanthanum Series. 
Actually they are not earths, but tri- 
valent metals, a rather amazing family 
of elements . . . atomic numbers 57 
through 71. They are grouped together 
because they are always found to- 
gether, with thorium and yttrium, in 
ores such as monazite, and all have 
closely related properties. While rare 
earths are seshdiionliy metals, Lindsay 
produces them in chemical salt forms— 
individually or in combinations. 











ATOMIC NUMBER ELEMENT 
39 Yttrium 
57 Lanthanum 
58 Cerium 
59 Praseodymium 
60 Neodymium 
62 Samarium 


a report by Linpsay 





ATOMIC NUMBER ELEMENT 
63 Evropium 
64 Gadolinium 
65 Terbium 
66 Dysprosium 
67 Holmium 
68 Erbium 
69 Thulium 
70 Ytterbium 
71 Lutetium 
90 Thorium 





SOME USES FOR RARE EARTHS 
LANTHANUM—As lanthanum oxide in 
a high refractive optical glass, particu- 
larly for aerial cameras and other in- 
struments. 

Certum—Glass polishing. Scavenger in 
explosives production. Radiation pro- 
tection glass for atomic reactors. Opac- 
ifier for porcelain. Oxidizing catalysts 
in organic preparations. Ultraviolet 
light absorber. 

MrIxep Rare Eartus—Misch metal for 
lighter flints and alloy uses Motion 
sickness medication. Cores of arc car- 
bon electrodes. Aluminum and magne- 
sium alloys. 

PRASEODYMIUM & NEODYMIUM—Di- 
chroic colorants for ceramic glazes and 
glass. Used in better grade sun glasses. 
They do not lower light permeability 
and index of refraction when used as 
colorant or decolorizer. Ceramic capac- 
itors. 

The rare earths are becoming in- 
creasingly important in the production 
of steel and steel alloys. Small quanti- 
ties added to the metal in the ladle re- 
sult in a strong, fine-grained steel. Steel 
thus treated has great resistance to low 
temperature a. and corrosion. 


Stainless varieties have better hot and 
cold workability. Silicon and electrical 


grade steels have better electrical qual- 
ities. 

Rare earths added to cast iron act as 
powerful deoxidizers and help remove 
sulfur from the molten metal. They are 
responsible for cast iron that is resistant 
to scaling at higher temperatures and 
to certain corrosive atmospheres. In 
malleable metals, they act as a carbide 
stabilizer. 

Magnesium-rare earth-zirconium al- 
loys have excellent casting qualities 
and mechanical properties that make 
them ideal for important light-weight 
stressed components of aircraft engines. 

Other rare earth compounds are used 
extensively for waterproofing, mildew- 
proofing, weighting and dyeing of fab- 
rics and compounding printing inks 
and phosphors. 


LIKE AN ICEBERG-You might com- 
= uses for the rare earths to an ice- 

rg. What you see is only a small part 
of what lies undiscovered under the 
surface. In all probability, there is a 
real place for one or more of the rare 
earths in your operations. New uses— 
and profitable ones, too—are being dis- 
covered constantly. These versatile ele- 
ments offer so much promise in so many 
different ways they merit your investi- 
gation. 

To industries interested in the rare 
earths, we offer detailed technological 
data compiled over the years by our re- 
search staff. We will also furnish sam- 
ples for experimentation. 

And please remember . . . the rare 
earths are plentiful. Lindsay can sup- 
ply you with quantities from a gram to 
a carload. 
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Sealing is a common denominator among researchers 


and R/D engineers. Here’s a comprehensive survey of this 


art turning into science. 


The Ubiquitious 


The electronic engineer worried about sealing a tiny 
germanium diode and the nuclear engineer concerned 
about the hermetic seal on a giant reactor core do not 
appear to have much in common, but both are looking for 
a seal that will last for years. The housewife with her 
pressure cooker may not be in the same league with the 
scientist attempting to achieve 10° mm Hg vacuum in 
a laboratory bell jar, but both want a seal that can be 
dismantled over and over again without leaking. Trying 
to keep a variety of liquids, vacuum or gases in or out of 
a container with wide tolerances for permissible leakage 
involves many materials in an amazing variety of solu- 
tions. And the sealing problem grows in complexity as 
pressures, corrosive atmospheres, humidity, temperature 
and speeds of rotation increase while a myriad of new 
evironmental factors enter each day. New complications 
such as nuclear radiation or the ability to seal materials 
that transmit infra-red or ultra-high frequency waves 
strain the designer’s ingenuity even more. 


Definition of Terms 


Many definitions of seals are bandied about. The 
ability to resist penetration by water is called variously 
water-proof, water-resistant, water-barrier, impervious 
to water, moisture-repellant, submersion-proof, rain-tight 
and splash-proof. Generally what is meant by these 
terms is how much water passes through the sea] in a 
certain length of time. 

Explosion-proof doesn’t mean that the sea] can with- 
stand an explosion, but that it will not facilitate an 
explosion. Generally, an explosion-proof seal excludes 
dust or some other substance that can be exploded by 
arcing inside a switch, relay or circuit breaker. 
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ARTHUR L. KAUFMAN and MELVIN MANDELL, editor 
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Another loosely handled term is hermetic. Like the 
words automation or engineer, hermetic has become 
nearly useless word because it is used to cover such a 
multitude of sins. Seals ranging from careful tempera- 
ture coefficient matching of glass to metal with elaborate 
outgassing and other precautions to pressure sealing 
of a gasket around a can are all described as hermetic 
seals. William Brown of General Hermetic Seal Corpora- 
tion enumerates many aspects involved in a hermetically 
sealed device. According to Brown, a truly hermetic 
seal “requires more than a lick and a promise. It needs 
vacuum drying by evacuation to the micron range, out- 
gassing, flushing with pure dry nitrogen, and back-filling 
with the proper inert gas mixture”. He points out that 
permissible leak rates for hermetically sealed relays 
vary over a range of 1000 to 1 depending upon the 
particular military specifications involved. 

In other words the definition of sealing requires 4 
very exact specification of the conditions to be met and 
methods to be used, and cannot be defined by a few words 
like hermetic or water-proof. 

The military organizations have been largely carrying 
the ball on close specification of sealing, but as Brow! 
points out, there are wide variations in the definition of 
hermetic sealing even in military specs. In addition 
the military, various civilian organizations such as the 


American Standards Association, The National Bureal | 


of Standards and RETMA have set sealing specs. 

As more engineers become familiar with military 
specs, they are less likely to be taken-in by the vaguer 
terms such as water-proof and air-tight when specifying 
components for commercial products. (Not only has 
the military made everyone conscious of defining sealing 
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woperly but it has also stimulated research and develop- 
mnt of new sealing materials and techniques.) 


lugher Sealing Conditions 

Throughout industry the conditions of sealing are 
woming tougher. Parts are much larger (generally 
maning greater seal length) or much smaller (mean- 
my smaller areas for sealing). Working temperatures 
id pressures are rising or falling toward new extremes”. 
deause of this, the materials being sealed together are 
lifferent. Seals must hold back new liquids and gases 
mth special corrosive characteristics such as radiation 
ind ozone. Moving parts run through seals much faster. 
Adding to the difficulties is the demand for less main- 
mance. American automobiles, to take a major example, 
mm longer and faster between repairs. The average car 
wntains about 30 pounds of sealers and heavy coatings 
~plus all the seals and piston rings under the hood. 
Freedom from maintenance is also necessary when 
ie device must operate in hard-to-reach locations. The 
atreme example is the telephone cable under the Atlantic. 
the seal must keep out sea water for the life of the 
implifiers—20 years. 

As the electronic industry bites off more and more 
ithe frequency spectrum, its sealing problems multiply. 
‘aling materials such as Kovar that are excellent at 
W frequencies are too lossy at radio frequencies. For 
‘he military, all of these electronic devices must work at 
ligher and higher altitudes. Since the voltage breakdown 
wential decreases markedly with increased altitude, 
‘often becomes necessary to seal critica] assemblies. 








‘Se “New Highs in Low-Temperature Engineering”, pp. 26 
% 30, REsrarcH & ENGINEERING, Nov., 1956. 
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These seals must then withstand the greater pressure 
and temperature differences asociated with these alti- 
tudes. And the last hurdle hasn't been cleared yet— 
nuclear aircraft mean sealing materials that must not 
break down under radiation. 

Designers of mechanical control systems may soon be 
forced to expand their experience as faster-acting pneu- 
matic systems take over from hydraulic systems. Air 
is more difficult to seal than fairly viscous fluids. 

Many situations in industry still need a better seal 
than the one presently in use. For example, devices fre- 
quently require adjustment screws passing through an 
otherwise easily sealable case. An hermetic seal is needed 
for the screw threads. Packing glands, diaphragms and 
metal bellows have all been found wanting for reason of 
performance of mechanical complexity. 


Materials of Sealing 

French divers recently uncovered a Grecian merchant 
vessel that sank off the port of Marseilles more than 
2000 years ago. Wine sealed in jugs with tar was found 
to be uncontaminated by sea water. Tars, waxes, cork, 
leather, resins, rubber and similiar substances readily 
found in nature are still widely used as sealers, but they 
are being rapidly replaced for many applications by newer 
materials such as Teflon, nylon, epoxy resins, foam- 
potting compounds, synthetic rubbers and metals. 

The number of industries supplying sealing materials 
or sub-assemblies is growing steadily. For example, 
many companies now supply hermetically sealed headers 
for enclosing relays or other electro-mechanical and 
electronic devices. 

Glass, one of the commonest materials in sealing, will 
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Checklist for Designers of Seals* 


["] What is being separated? 

["] What must pass through the seal (e.g., current conductors, light, 
a moving shaft)? 

[] Is the seal temporary, or must it last a long time? 

[]Does the seal have to be dismantled and reassembled over and 
over again? 

[] Must the seal have a long shelf life? (Guided missiles sea's have 
a service life of minutes, but must have a shelf life of years.) 

[] To what temperature variations must it be subjected? Are the varia- 
tions gradual or rapid? Are there high humidity changes associated 
with the variations? 

["]To what pressure changes must the seal be subjected? Are these 
changes rapid or gradual? 

["] What mechanical stresses are applied to the seal in manufacture 
and service? 

[]ts the seal subjected to mechanical or acoustical shock and/or 
vibration? 

[|] 1s continual leaking tolerable, as in the steam seal on a turbine 
or the hull bearing of a ship’s propeller? 

[] What are the consequences of failure? (Very serious in a nuclear 
reactor or high-pressure vessel.) 

["] Is explosion-proofing necessary? 

[] Must the seal pass electromagnetic radiation? 

[| Must it have electrical or heat insulation qualities? Can the seal- 
ing method be used to increase heat dissipation? 

[] Must the seal stand high voltages? 

[-]Are there any corona effects (ozone produced by corona de- 
teriorates certain rubbers)? 

[] Are there high-altitude effects? 


'*Valves and packaging are not covered in this article) 


always be important because frequently you want to be 
able to look inside your sealed structure. However, the 
common glasses can’t stand the higher temperatures 
required in the latest military applications. Soft glass 
vacuum tubes can be used to about 225°C; hard glass, 
(borosilicate) to 300° C. Beyond this limit ceramics 
must be considered. A few years back General Electric 
exhibited a ceramic tube that operated at some 500°C. 

But for temperatures below those at which common 
glass melts or where glass cannot stand the mechanical 
strains, ceramics still have a long way to go before they 
replace glass. First, compared to glass, ceramics are 
expensive. Secondly, the glass industry has many years 
of experience in this field and has developed a wide 
variety of reproducible special-purpose glasses and seal- 
ing techniques, such as the expansion-match seal, the 
Housekeeper-type seal, the graded seal, the internal 
seal, various metallized glass seals, and combinations of 
these types. Thirdly, the glass industry has been working 
to extremely fine tolerances and with accurate measuring 
instruments, such as in the making of lenses for hun- 
dreds of years. The ceramic industry will need years 
to overcome the lead of the glass-makers in tolerances. 
In addition, there is still little standardization within the 
ceramic industry. The making of ceramics is still very 
much of an art within each company; but ceramics are 
superior to glass for many applications and will undoubt- 
edly continue to replace glass in seals. However, at the 
same time so many applications are being found for 
glass in seals that glass makers need not worry. 

In glass to metal, ceramic to metal and metal to metal 
seals, the tendency has been to eliminate gaskets and 
sealants and attempt direct combination between the 


16 


[_]!s secrecy a consideration (see section on “Double-Duty Seals’)? 

[_] What equipment is available to test the seal? 

[] Should an inert gas be included under the seal? (Even giant elec. 
tric generators are now sealed in inert gases.) 

[]Do the materials sealed off release objectionable absorbed gases? 
Can a material be included that absorbs gases? 

[] Is sslf-sealing a consideration (as in the self-sealing gas tank for 
aircraft)? 

[_] Must the seal be flexible (as in the boots over switch handles or 
the heating elements widely used in the aircraft industry)? 

| | Are the sealing materials inert to ali other elements encountered in 
the service life of the seal? (Rubber is affected by oils and certain 
organic substances by fungus. Corrosion is always a problem.) 

[] Is there a possibility of cathodic action? 

[~] Will the materials of the seal contribute to a fire? 

[] Some potting methods seal so well that if a part inside fails, you 
can’t remove the seal to find the cause of failure. 

["]Are any of the materials harmful to humans? (Epoxy resins can 
produce dermatitis to production workers in processing, but once 
hardened are harmless.) 

[] Must the sealing material b> machinable after the seal is made 
(as in some encapsulated electromechanical equipment)? 

[-]Can the critical parts in the device be segregated and sealed 
separately? 

[| Are pre-formed sub-assemblies, such as headers, applicable? 

[| Must the seal be made rapidly in mass production? 


[| Miniaturization! Must your seal do one or more of the above with 
very small parts or in a limited space? 

| | Competitive costs! Must your seal do one or more of the above for 
the same price or cheaper than your competitors? 


prime parts of the seal. Yet despite the onslaught of 
direct-contact sealing, mechanical pressure and gasket- 
ing remain predominant methods of sealing. In the 
superpressure press used to make diamonds and the 
newly discovered borazon (see p. 22 this issue), a gasket 
is used to maintain pressures of 1,000,000 Ib. Its nature 
is classified. 

Teflon, nylon and the synthetic rubbers have been re 
placing the old gasketing materials like leather, rubber 
and felt, especially in high temperature and corrosive 
service. Yet new gasketing materials of the older sub 
stances continue to find a market. Recently an inexpen- 
sive homogenous leather gasketing material made of 
pulverized scrap leather was announced. 

Another trend in sealing materials is combinations of 
materials. We now have such combinations as teflon 
impregnated glass fibers, teflon-impregnated asbestos 
fibers and vinyl bonded to metal. The former are ident- 
cal in principle to the tar-impregnated okum used t 
seal water out of wooden ships and boats—modert 
materials using old mechanical techniques. Another 
example of combinations is the adding of filler materials 
for increased dimensional stability. 


Double-Duty Seals 
Many seals perform a dual function in addition 
sealing, and frequently the other function may be mor 
important than the sealing itself. Whether or not # 
added function should be included in the seal is obviously 
determined by the situation. There are times when " 
is advantageous for a seal to be more than a seal. For 
example, nylon washers act both as a seal and a locking 
(continued on page 87) 
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The diverse physical properties and chemical reactions of lithium 
metal make it a uniquely valuable research tool. Consider these 
provocative uses: 


e Alkyl-and aryl-lithium compounds, which are prepared from 
lithium metal, find wide application in synthetic organic 
chemistry. Use of methyllithium in the preparation of syn- 

thetic Vitamin A is a typical example. 


e Lithium metal as a direct reducing agent now suggests an 
interesting potential. 


e The polymerization of isoprene to “natural” rubber thru 
the catalytic medium of lithium metal dispersions is a 
new development. 


e The military and peacetime uses of lithium metal in the 
field of heat transfer show great promise. Based on its 
low density, high heat capacity and high heat of fusion, 

lithium has no equal as a liquid metal coolant. 


e Lithium metal is the starting material for the production 
of lithium hydride and, in turn, lithium amide and 
lithium aluminum hydride. 


e Rocket and guided missile propellants utilize metallic 
“‘super-fuels.’’ Many rely on complex compounds con- 
taining lithium metal or hydride. The key: lithium’s 
tremendous reactivity. 
Put lithium to work for you. Our banks of electrolytic 
cells can supply experimental grams or commercial tons 
of this admirably versatile metal. Write for details. 


LITHIUM CORPORATION 
OF AMERICA, INC. 


2697 RAND TOWER, MINNEAPOLIS 2, MINN. 






PROCESSORS OF LITHIUM METAL + METAL DERIVATIVES: Amide~Hydride | BRANCH SALES OFFICES: New York - Pittsburgh - Chicago » MINES: Keystone, 
SALTS: Bromide « Carbonate « Chloride Hydroxide « SPECIAL COMPOUNDS: Custer, Hill City, South Dakota» Bessemer City, North Carolina» Cat Lake, 
Aluminate « Borate « Borosilicate « Cobalite « Manganite « Molybdate » Silicate ~ Manitoba» Amos Area, Quebec» PLANTS: St. Louis Park, Minnesota + Bessemeg 
Titanate « Zirconate « Zirconium Silicate City, North Carolinas RESEARCH LABORATORY: St. Louis Park, Minn. 
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R/E INTERVIEWS GOTT OF AMF ON 


The special R/D problems of a company with 
many subsidiaries and buying more all the time 


Evaluating new product ideas 


Long-range product development programs 


Transition engineering 


QUESTION: Are the duties of the top 
R/D people in a company rapidly ac- 
quiring subsidiaries such as AMF differ- 
ent than those of technical managers in 
a company which is just seeking to ex- 
pand by increased sales and adding new 
products? 

ANSWER: Well, they have addition- 
al duties as a result. The vice presi- 
dent of engineering is the senior 
technical adviser to the president and 
as such, he’s not only got to run his 
engineering department, but he’s got 
to advise the president on all technical 
questions no matter where they crop 
up. So that I would say that advising 
on acquiring other engineering activi- 
ties is an additional responsibility. 


Is the soundness of the research, de- 


velopment and engineering division of 
some company you're considering ac- 
quiring a very important factor when 
you decide whether to buy it or not? 
It depends on the industry represent- 
ed by the proposed acquisitions and 
that company’s position. For instance, 
if that company’s position depended 
on patents or on a royalty situation or 
something like that, then the engi- 
neering activity would be tremendous- 
ly important. But other than that 
type of situation, it’s just reviewed as 
is its manufacturing capability, 
sales capability, etc. 

Does the V.P. of engineering ever initi- 
ate interest in a company because he is 
particularly impressed by their R/D 
capabilities and potential? 


c—--------- —~ 


DIRECTOR 





MANAGER 








Rodney C. Gott 
Executive Vice President 
American Machine & Foundry Co. 


Yes, I would say that any of the staff 
officers in AMF can and has initiated 
or made suggestions about corporate 
acquisitions, including the V.P. of 
engineering. 
With so many subsidiaries, how do you 
make sure that two or more companies 
are not performing the same research 
or developing the same product? 
Well, that question goes into the 
whole type of organization we use to 
supervise the companies. The comps 
nies are placed into groups according 
to the nature of their operation. Those 
that apply for instance to the bowling 
industry are in the bowling products 
group; those that apply strictly to 
defense work are placed in the defense 
(Continued on page 20) 
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A typical organization chart of one of AMF’s engineering facilities. This breakdown between 
engineering staff and service staff is becoming standard in larger R/D departments. 
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= For synthesis— 


E xX yp LO Fe I N G Hydroxylamine salts may be used to make oximes, 


sso Sy. hydroxamic acids, and numerous intermediates. 
Seiten AN They are useful for preparation of anti- 
ste: skinning agents, anti-rusting agents, 

and pharmaceuticals. 













w E 


BRS “" Jd As acid-stable reducing 
se has agents— For metallic ions 
ake» " such as ferric, cupric, silver, 
and for nonmetallics such 
as dyes, peroxides, and 
nitrites. These compounds 
are useful in purification 
processes, dyeing of 
acrylic fibers and as a 
short-stopper for 
catalyzed polymerization 


reactions. 


As oxidizing agents— 

This is new territory 

that needs exploring. 
Hydroxylamine salts are 
probably mild oxidizing agents. 


- | Effects on proteins and 
biological systems— 
Hydroxylamine salts inhibit enzymes such 

as Catalase, harden gelatine . . . derivatives 
are good fungicides and bactericides. For the 


most part, this is a poorly explored area suitable 
for intensive experimentation. 





yurexylamine salts 


“=~ may apply 





in your field 





* Hydroxylammonium Acid Sulfate 


NH, OH*H, SO, Already known for their wide range of utility, these 
Hydroxylammonium Sulfate nitroparaffin derivatives may find dramatic uses 

(NH, OH), * H, SO, from future research. Their potential applications 
Hydroxylammonium Chloride for experimentation are almost unlimited. 

NH, OH * HCI 


For more details on these and other 
| uses for Hydroxylamine salts, mail the coupon below. 


COMMERCIAL SOLVENTS CORPORATION 
Industrial Chemicals Department - 260 Madison Ave. + New York 16, N. Y. 


Please send me data sheets #19 and #19A for information on 
Hydroxylamine salts. 
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Whether your optics needs are for 
small or large quantities, your inquiry 
will get prompt attention from the largest 
western producer of precision optics. Large 
optical glass stock assures quick delivery. 
An integrated engineering and research 
staff assists you in design and insures 
that the most advanced techniques 
are applied to your 
project. 


LENSES: 
Spherical, Aspheric, 
Cylindrical, Toroidal 

PRISMS: 

Abbe, Porro, Amici, Roof, Dove 
WINDOWS: 
Schlieren, Infrared, 
Ultraviolet, Quartz, etc. 
COATINGS: 
Reflective, Anti-Reflective, 
Dichroic, Protective 
RETICLES: 

High Resolution, Photometallic, 
Photoetch, Etched 





Write for Bulletin No. 0-104 


TEXAS INSTRUMENTS 


'NCORPORATEDO 


Optics Division 
104 E. Foothill Bird. 
Monrovia, California 

Telephone: ELtiott 8-3206 
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products group. Each of these groups 
has a senior V.P. supervising it. He 
has an engineering adviser in addition 
to other staff officers. The engineering 
adviser has two functions: one is to 
be thoroughly familiar with and to 
help organize the engineering effort 
in the group and secondly, to be the 
liaison between the group and central 
engineering. So he is informing the 
group executive at all times of what 
is under way either in central engi- 
neering or in any of the companies in 
the group, and we avoid duplication. 


If you find a man of exceptional merit 
in the R/D lab of one subsidiary, can 
you move him into a better position in 
another subsidiary? 


We not only can, but have. As a 
matter of fact we just completed a 
move like that. The chief engineer 
of one of the largest subsidiaries 
showed a capacity greater than was 
available there, particularly in staff 
work and he has been moved in as the 
engineering assistant to the group 
executive who supervises not only 
that subsidiary but nine others, a 
very much bigger job. 


Committees Informal 


Do you have any committees or working 
groups made up of all the heads of re- 
search for your subsidiaries? Do you 
ever bring them all together? 


We do informally within each group. 
We do not bring the heads of all the 
engineering departments in the group 
to meet with central engineering, be- 
cause, theoretically, they are perform- 
ing separate functions. There is no 
inflexible rule that governs R/D and 
engineering, but we try to divide it so 
that the engineering units within the 
subsidiaries are primarily performing 
product engineering; whereas. the 
pure R/D function would be retained 
for central engineering. This, as I 
say, is not inflexible and we have one 
or two subsidiaries that are doing 
R/D. They’re doing it in most cases 
in a field which is not an active one 
for central engineering, so _ that 
there’s no overlapping or duplication. 


Evaluating New Products 


How does AMF evaluate the economic 
worth of a proposed new product? 


We have, first of all, a committee 
which screens new invention ideas no 
matter from what part of the compa- 
ny they come. If an engineer out in 
one of the engineering labs has an 


A West Point graduate, class of "33, 
Bachelor of Science, Mr. Gott serve 
two years with the Army’s Corps of 
Engineers before resigning to join 
American Radiator and Standar 
Sanitary Corp. Recalled to the Army 
in 1941, he served with distinctin 
until his release as a colonel. Starting 
as assistant to the president of Ameri. 
can Machine & Foundry Company ix 
early 1946, he became Vice Presidey 
in charge of AMF’s General Products 
Group and Commercial R/D in 195; 
and Executive Vice-President in 195), 








LL 


idea, he sends it into the Patent Con. 
mittee. Its function is to see whether 
this idea is patentable or not. If the 
committee decides it is, action is 
taken to file a patent whether or no 
we're going to commercialize it right 
away. There’s a small bonus paid 
to the originator. This is to encour 
age inventive thinking. 

How would you reward an R/D ida 
from someone who’s not in AMF? 


It would go directly through to th 
equivalent of a new products reviev. 
Now, at the moment the new products 
review is somewhat informal—we 
have a commercial research depart: 
ment, but its primary function is 
determine the market potential for 
an idea, rather than assessing it 
technical value. And so far, the final 
question of whether this is a fie 
we want to get into, or the righ 
product for a certain field, regardles 
of what its potentials are, is a matte 
for management’s review. Wer 
thinking quite a bit lately of making 
it more formal and having an actwl 
committee set up of the top peopl 
to go through this exercise at regular 
intervals. 

But let’s assume for the momem 
that the outsider brings in an ide 
and the patent department thinks tt 
is patentable and the commercial r= 
search department thinks there's * 
market for it. In that case as part 
the overall summary an analysis by 
engineering people would be includ 
ed to see how much more engineerilg 
or how much money has to be spem 
before it can be commercialized. 

Is the patent committee made up @ 
men who do nothing else but work @ 
the patent committee or is that a of 
ollary duty? 

Corollary duty. 

How often does it meet? 

Once a month, or if the load is su 
ficiently great, whenever necessaly. 
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You have the initial bonus if it is patent- 
wile. What if the product becomes prof- 
able? Do you give the inventor or the 
giginator some additional compensation? 


There isn’t any automatic reward or 
wnus for this additional result, but 
the idea was particularly good and 
twas patentable and it turned out to 
successful, obviously the originat- 
vis in a preferred position regarding 
his own job and salary. There isn’t 
wy automatic reward or bonus. 


fow would you reward a_ researcher 
sho is not connected with new product 
evelopment but has been exceptionally 
creative? 

by salary increases and promotion. 


fave you reached any conclusions on 
shat the optimum size of an R/D lab 
should be? 

No sir! Our problem is complicated 
wy the fact that, at the moment, some 
b% of our central engineering activ- 
ity is spent on government work, 
which has tended to exaggerate the 
size of the engineering department, 
Therefore, our R/D activities are 
ietermined not only by the demands 
af our proprietary position, but by 
the volume of government work we 
dect to go after. 


What would AMF do with its engineers 
ifthe government cut down on military 
expenditures? 

What we would do would depend on 
the degree to which the government 
wut back. 


You wouldn’t attempt to distribute those 
agineers among your subsidiaries? 


Yes, to the maximum extent possible. 
However, a severe cutback would un- 
oubtedly force us to curtail some of 
wr engineering activities. 


Long-Range 

Product Development 

De you have a long range, say five-year, 
product development program? 

We do have in certain product lines. 
4s far as the company as a whole is 
concerned, we have five-year forecasts 
—telatively new to the company— 
which not only help to define the 
aisting activities in each of the busi- 
uss units, but very often point a fin- 
frat areas where new products are 
acessary. As we get more and more 
mo this long-range forecasting, I 
™ sure that out of it will come more 


| 


‘g-range new product programs. 


low frequently do you formally evaluate 
Progress of a long-term R/D 
roject? 


Well, the government projects take 
(Continued on page 27) 
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Eleetrotheunal PIPE HEATERS 


“HEAT FOR SCIENCE 


where you want it . . 


Standard Scientific now introduces in the 
United States this new addition to the range 
of flexible heating devices developed by 
“Electrothermal”’. 


Pipe Heaters are a heating network sealed 
into high-temperatures-resisting-grade P.V.C. 
The cable is completely waterproof and 
provides a simple, efficient means of heat- 





e@ To Compensate For 
Heat Loss on Pipes and 
Tanks 


e For Conveyor Heating 
e For Immersion Heating 
e For Frost Prevention 


AND INDUSTRY — 


. when you want it"! 

ing pipes in any position, 

Pipe Heater tapes are '2-inch wide and will 
operate to & maximum temperature of 
100°C when used in conjunction with a 
suitable controller, such as the “Power- 
stat”. Tapes may be joined end-on to a 
maximum of 400 feet one center feed 
point when connected in “T” form. 





Catalog No. | _ Length feet | Approx. watts | Volts | Each 
12.5 87.5 | 











ee apy 15 $14.20 
R45105A 25 a ns $19.70 
“R6S105B 50 350 15 $29.90 








R65105C 








100 700 

















230 











$54. 


Ss. L 808 BROADWAY 
Afife 7 Ovk. Nia mae) 1) an ee 
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INTERFERENCE 
MICROSCOPE 


MADE IN WEST GERMANY 


For accurately measuring minute 





depths of roughness of super- 


finished surfaces, thicknesses of coatings, changes of surface structures 
due to wear, impact, stress, strain, corrosion, as well as for the 
studying of polished and etched metallurgical specimens. 

Magnifications of 80x, 200x and 480x. Built-in Thallium and white 


light illuminators. Photography on 35mm film (1 x 1%-in.). Write for 
detailed literature and specifications on this industrial microscope. 


Guaranteed uninterrupted repair service 


CARL ZEISS, INC. 


485 FIFTH AVE., NEW YORK 17, N.Y. 
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LAWRENCE SANDEK, associate editor 
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The Philosopher’s Stone is a thousand-ton press with 
a million-pound squeeze. 

Our alchemist forbears sought a magical substance 
that would transmute base metals into gold. They expect- 
ed to find a stone or chemical or elixir. They died with 


_ their dreams on. 


Two years ago, a team of lineal descendants of the 
ancient breed, working at General Electric’s Research 
Laboratory in Schenectady, found the elusive secret— 
with some modifications. Instead of a base metal, a 
carbonaceous compound was used. And a huge hydraulie 
press, like an obedient genie, accomplished the trans- 
mutation. The result was not gold, it was diamonds, 


Carbon : Diamond :: Boron : Borazon 


A few weeks ago GE announced the synthesizing 
of a substance as hard as diamond: a substance that 
does not appear in nature. They call it borazon. Th 
accomplishment is a side-effect of a continuing research 
of the high-temperature, high-pressure phenomena that 
produced the synthetic diamonds. 

Men have tried to make diamonds for over a century. 
One of the most interesting attempts was made by the 
Frenchman Henri Moissan in 1894. Moissan used sugar 
charcoal, as a close approximation to carbon; dissolve 
it in molten iron, for heat; and then quenched the solv- 
tion in cold water. The pressure generated by rapidly 
cooling the mass was supposed to have crystallized the 
carbon. When the metal was dissolved from the solidified 
mass, traces of transparent material remained that had 
optical properties similar to diamond’s and the stuf 
gave off carbon dioxide when burned. Moissan believed 
he had made diamond. 

His work was at first confirmed and then doubted 
The general assumption for the last 50 years has bee 
that neither Moissan nor any of the other earlier & 
perimenters had succeeded in making diamond. 


Sustained Pressure Main Problem 


The accomplishment of even the most simple tech 
nological ends requires the solution of a whole complet 
of subordinate problems. The central problem in all & 
tempts to make diamond had been obtaining s in 
pressures in the region between 600,000 to 1% million 
psi. This is the problem Moissan tried to solve with his 
molten iron experiment. 

Practically all ultra-high-pressure devices are based 
on the piston-cylinder principle. The substance to be 
pressured is placed in a cylinder into which the piston 
slides. In all cases the pressure vessel is the limiting 
factor: there is force aplenty to generate the pressur 
but cylinders and pistons had always leaked or 
Beyond a certain point thickening of the vessel wall 
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wntributes little to its pressure-holding ability. 

The successful pressure vessel was finally made by a 
wmbination of techniques. Fundamental among these 
vas the adoption by GE’s Dr. H. T. Hall of a method 
jevised by Professor P. W. Bridgmen of Harvard, This 
was the use of multiple shrink bands on the cylinder—a 
tehnique used years ago in making large gun barrels— 
wd special sealing gaskets between the cylinder and 
siston. In addition, new ways of distributing parts were 
ieveloped. The resultant pressure vessel could sustain 
pressures in excess of 1% million psi and temperatures 
wp to about 5000°F for several hours. 


Measures by Sharp Phase Transitions 

These enormous pressures and temperatures are 
measured by observing the sharp phase transitions that 
sme metals undergo at definite pressures. 

In the metals used in these experiments the transitions 
we accompanied by abrupt changes in electrical re- 
istance. The resistance of bismuth metal, for example, 
rises slowly with pressure until 365,000 psi is reached, 
then it drops abruptly to a second level, and at about 
$97,000 psi it again changes abruptly to another value. 
Incalibrating a pressure chamber, a bismuth wire with 
suitable electrical connections is incorporated in the 
chamber. The press force required to cause the bismuth 
to change resistance corresponds to a known pressure. 

Other metals provide calibration points too: thallium 
it 640,000 psi, cesium at 785,000 psi, and barium at 
1,140,000 psi. Temperatures inside the pressure vessels 
ire measured by use of thermocouples, melting points of 
materials, Curie points of magnetic materials, thermo- 
lor paints, and the same change in electrical resistance 
of wires used in determining pressures. 

Finally, in February of 1955, the synthesizing of 
lamond was announced: man-made diamond made of 
arbon, temperature and pressure, ingenuity and 125 
years of experiment. The extension of the same methods 
resulted in the discovery of borazon. 


Borazon: Diamondlike Nondiamond 

Dr. Robert H. Wentorf is a soft-spoken man of 30. He 
was a member of the earlier team that produced syn- 
thetic diamond. He is also the GE scientist who dis- 
wered borazon. In speaking of his discovery, he throws 
it into the relief of a continuing investigation. He looks 


s ‘pon it not at all as a culminating achievement. 


Borazon is made of boron and nitrogen, which lie on 
tither side of carbon in the periodic table. Boron and 
titrogen commonly are found in a combined form called 
wxagonal boron nitride. This substance resembles 

(Continued on page 26) 


When chamber temperature reaches 1600°F, 
diamond, right, oxidizes. Borazon, left, with- 
stands temperatures in excess of 3500°. 
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When no fluid that exists 
will do the job you need 


WY Rob ot-t-belnemmer-beMme lata -3 Ce) ome: pel -) anal 


that does exactly what you w: 


FOR: AUTOMATION « ATOMIC DEVELOPMENT 
SERVO-MECHANISMS e ELECTRONICS 
AERODYNAMICS « THERMODYNAMICS 


Monsanto makes hydraulic fluids to transmit pressure . . . media 
to transfer heat... lubricants and fluids with fire resistance... 
fluids to discharge heat. Such as... 


Pydraul* AC—Fire-resistant lubricant for air compressors. 
Replaces petroleum oil lubricants responsible for carbonizing air 
systems and causing explosions and flash fires. 


OS-45—Hydraulic fluid for quick-response service from —65° 
to 400° F. in guided missiles. 


OS-45 Coolant Fluid—For electronic equipment. A broad- 


temperature-range coolant ideally suited for “‘black box”’ miniatur- 
ization. 


OS-45-1 Hydraulic Fluid for efficient operation up to 550° F. 


Skydrol* 500—Fire-resistant hydraulic fluid for low tempera- 
ture operation at high altitudes, for jet transport aircraft. 


Pydraul F-9—Fire-resistant hydraulic fluid for safe die-cast- 
ing, precision regulating equipment, and hydraulic operations 
near an ignition source. 


Isopropyl Biphenyl—High-hydrogen-content molecular- 
structure coolant for atomic reactors. 


Skydrol '7000—Fire-resistant, high-lubricity hydraulic fluid 
for propeller-powered aircraft hydraulic systems and cabin 
superchargers. 


Pydraul 60 (60 SUS), Pydraul 150 (150 SUS)—Fire- 
resistant, high-lubricity hydraulic fluids chemically tailored for 


precision regulating equipment. 


Pydraul 600 (600 SUS)—Fire-resistant, high-viscosity 
heavy-duty hydraulic fluid for extremely heavy equipment using 
high-horsepower pumps. oRep. U. 8. Pet. 08. 


Monsanto specialists are at your service 
to consult and advise on the best functional 


fluid for your operation. Phone, wire 
or write ONSANTO 


Monsanto Chemical Company 
Functional Fluids Dept. RE-1 
800 North 12th Boulevard 
St. Louis 1, Missouri 
Where Creative Chemistry Works Wonders tor You 
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MECHANICAL 
ENGINEERS 


Continually expanding programs at Northrop Air- 
craft are creating new opportunities for mechani- 
cal engineers in the following areas: launching 
and landing gear design, hydraulics and pneu- 
matics, control systems, and equipment. 

You'll enjoy the fine spirit of cooperation at 
Northrop. The new multi-million-dollar engineer- 
ing and science center, now nearing completion, 
will be a great place to work in, both as to its 
modern architectural design and newest scientific 
installations. You'll be associated with a top engi- 
neering team on such notable projects as North- 
rop’s new supersonic trainer airplane, Snark 
SM-62 intercontinental missile, and other ad- 
vanced aircraft and missile programs. 

You'll be given constantly fresh, challenging 
assignments. Remuneration will be substantial, 
with many benefits that are unexcelied in the en- 
tire industry—health and life insurance, college 
educational reimbursement plan, regular vaca- 
tions plus extra year-end vacations with pay, and 
a generous retirement plan. 

At Northrop, the progress of personnel is im- 
portant. Initiative and ability are recognized and 
encouraged, and full opportunity is given to pres- 
ent and discuss ideas. 

You will find the career opportunity you are 
seeking at Northrop, pioneer in the design and 
production of all weather and pilotless aircraft. If 
you qualify for one of these attractive positions, 
contact the Manager of Engineering Industrial 
Relations, Northrop Aircraft, Inc., ORegon 8-9111, 
Extension 1893, or write to: 1015 East Broadway, 
Department 4600-Al, Hawthorne, California. 





NORTHROP 


NORTHROP AIRCRAFT, INC., HAWTHORNE, CALIFORNIA 


Producers of Scorpion F-89 Interceptors and Snark SM-62 Intercontinental Missiles 








the Borazon story — iw v= » » 


graphite; it is slippery and soft and is sometimes nick- 
named white graphite. It is slippery because in its 
crystalline structure its carbon atoms are tied together 
in sheets or layers. And though the sheets are firm 
within themselves, they are not tightly bound to each 
other, so that slight mechanical pressure causes the 
sheets to slip (if they slip when we want them to we 
call it lubrication). To fasten the layers of hexagonal 
boron nitride to each other as securely as each layer is 
bound to itself, additional electrons are needed to make 
the bond. The form of hexagonal boron nitride would 
in the process be changed to cubic boron nitride. 

In the process of bonding the free nitrogen electrons 
to the boron, precise contro] is necessary. Carbon, among 
other substances, crystallizes in more forms than one, 
depending on pressure and temperature. 

“Trying to do that”, Dr. Wentorf says, “was in a 
way like trying to catch a new, special kind of fish ina 
strange lake. You weren’t sure whether that lake had 
any such fish or whether any lake had such fish; and 
other fishermen were dubious.” 

But borazon came to be. The electrons needed for 
bonding the boron sheets together were donated by the 
nitrogen when the two were subjected to a million psi 
of pressure and 3000°F of heat. The cubical-patterned 
borazon structure is like diamond. X-ray diffraction tests 
on borazon show that the alternate atoms of boron and 
nitrogen are packed together almost as closely as the 
carbon atoms in diamond. And borazon’s density is about 
the same as diamond’s—specific gravity for borazon is 
8.45, for diamond, about 3.58. Borazon is superior to 
diamond in temperature resistance: diamond burns at 
1600°F, borazon survives 3500°. 

The name of the diamondlike substance is a wedding 
of bor-, from boron, and -azon, from azo, a chemical 
reference to nitrogen. Borazon usually occurs in black, 
brown, or dark red, though it has been made in white, 
grey, and yellow. The color depends on the boron 
nitrogen ratio. The crystals generally are small, about 
1/32”, but they sometimes grow together to form strong 
lumps about the size of a pencil eraser. 


By-Product not End-Product 

Though borazon offers possibilities for industrial uses 
usually associated with diamond, GE’s evaluation is that 
it represents less a product than a technique for further 
investigation into high-pressure, high-temperature re 
search. Dr. A. J. Nerad, a member of the team that pro 
duced synthetic diamond two years ago, sums up: “We 
look to the superpressure techniques to yield new forms 
of matter with properties of scientific value, The struc 
tural changes, the phase changes, and the chemical re 
actions, that occur only at superpressures represent 4 
wide field for scientific attention. . . The great depths 
of the earth constitute a vast superpressure cell with 
estimated temperature rises of about 105°F per mile... 
In the laboratory superpressure cell, the temperature 
may be lowered while the pressure is maintained. Thus 
we expect to obtain forms not found in nature.” 

Dr. Wentorf is continuing his research. He is seeking 
more precise data about crystal growth in high- 
temperature and high pressure environments and the 
effects of various “impurities” on crystal growth. Re 
search is the investigation of possibility: Dr. Wentorf is 
pushing the impossible. END 
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are of themselves. Let’s take for 
instance the Talos’ ground-launching 
system, which is a three-year pro- 
gam. The specifications and the 
time schedule force an evaulation at 
priodic intervals. You’re supposed 
to finish a certain phase, at a certain 
time within a certain amount of 
money. It has to be evaluated at that 
pint. Now in the proprietary fields, 
this evaluation is mostly done by the 
head of the business unit who is buy- 
ing the engineering project from Cen- 
tral Engineering. 

But you have no set three-month or six- 
month evaluation? 


Yes! Within engineering. They have 
their own regular monthly review. 
They have a meeting of project heads 
to evaluate progress. But as far as 
the outside divisions are concerned 
on proprietary work, they’re constant- 
ly in touch with it, pushing it all the 
time. So it’s an irregular but infor- 
ma) evaulation that goes on all the 
time. 

How frequently does top management 


receive reports on the status of R/ D? 
We have a monthly report—a progress 
report which is very complete and 
covers every single project in Central 
Engineering. 

There is no specific annual report on 
R/D? 

Not as such because the monthly re- 
ports are very complete. 


Transition Engineering 


Are you particularly interested in the 
problem of transition engineering, the 
movement of a product from R/D, 
through engineering, into production? 
We are and always have been. A 
project engineer is assigned to the 
project from the incubator stage to 
the time when drawings are furnished 
to production. He then assists in the 
transition into production. 

If the man who’s been in charge of this 
product is particularly interested in it, 
would you let him stick with it right 
into production? Let him aid in the 
production of the product? 

Well, he is consulted directly right 
through the first-lot production, be- 
cause the first lot is never completely 
free of bugs. So in effect, he is in 
practical charge right through there. 
Now, it might also turn out that if 


his contribution was more in the 
area of product engineering than it 
was research and development, on 
this particular product, he might 
become a part of the business unit. 
We are attempting to organize more 
and more on a basis of putting 
product engineering in the business 
unit than as a part of central R/ D. 
Many companies are now starting to 
encourage their engineers and research- 
ers to write articles on their work. They 
feel this is just part of their duty. Do 
you have any program or prizes or 
time off to write articles? 

No, but there is a great deal of it that 
is done and it is encovraged. Engi- 
neers not only write articles, but 
attend seminars, and go to outside 
educational courses. An engineer 
gets paid by seeing his article in print 
in most cases. The pride of author- 
ship is the principal reward because 
a paper read before a national techni- 
cal society or published in a leading 
trade magazine brings professional 
recognition both inside and outside 
AMF. 

Thank you, Mr. Gott! 





Mr. Gott was interviewed by Melvin 
Mandell, Editor of RESEARCH & EN- 
GINEERING. 





PROBLEM 


Design a charging reactor with an 


*%) at 150 ma, 
It . Linearity 


inductance of 4.85 henrys (+7 
DC, and an inductance linearity of 20% 
should operate at 8000 volts DC, be tested at 
14,000 RMS volts, and continuously useable in 
the frequency range up to 2000 cps. It should 
have a maximum temperature rise of 125 C 

in a standard ambient, also a maximum 
effective capacitance of only 60 micromicro- 


Inductance 


farads when measured in the frequency 


range between 20 and 25 megacycles. Other 
prime factors'are minimum weight and 
dimension. Construction to be in strict 


Weight 
Dimensions 
nomina 


 Tototelaer: tilet cm ARCA Mm Gilcmrfeleliler: tell: 


requirements of MIL-T-27. 














The outstanding success of the Peerless engineering staff in the de- 
velopment of transformers to meet unique and difficult specifications 
has made Peerless transformers the first choice of engineers throughout 
the country. Custom production techniques and stringent quality con- 


trol assure a dependable product. 


Consult Peerless for the best solution to your quality transformer 


requirements. 
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Operating Voltage DC 
Test Voltage RMS 
Useable at F up to 
Maximum Temp. Rise 
Ambient Temperature 
Max. Effective Cap 





... SOLUTION 


4.85 henrys ~ 3% 
150 ma, DC 

10% 

8000 

16,000 

2000 cps 

100° C 

25° C 

51 micromicrofarads 

measured at 20-25 

megacycies 


5 4 se 
2-3/4 IDS 
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Illustration courtesy of Popular Science Monthly. 


New stability for 
satellite tracker 


Power resistors win out over 
“precision” resistors for low drift 
plus high overload capacity 


A few millivolts power-supply drift can 
mean a large range or angle error in tracking 
the U. S. Navy’s satellite missile— built for 
the International Geophysical Year. 

It’s for this reason that voltage regu- 
lated power supplies for the tracking 
equipment must be as stable and as drift- 
free as the state of the art permits, over a 
very wide range of operating conditions. 

That, in brief, is the problem that faced 
engineers at Power Designs Inc., Richmond 
Hill, N. Y., builders of regulated powér sup- 
plies for the satellite tracking equipment. 

To make the problem really tough, how- 
ever, maximum reliability required that 
failure of any component not damage any 
other component. Certain vacuum tube 
failures, for example, subjected ordinary 
precision resistors to an 8 to 10 times 
overload. The resistors charred, opened 
up. Some even blew up, literally! 

Engineers at Power Designs got together 
with Ward Leonard engineers and came up 
with the answer: A special Ward Leonard 
Vitrohm resistor that had all the drift-free 
stability required plus the overload capacity 
that makes Vitrohm resistors a favorite 
among designers. More economical, too. 

This, of course, is added testimony to 
the facts we've known all along about 
Ward Leonard Vitrohm resistors. And, it 
shows the cooperation you can expect 
when you bring your special problems to 
Ward Leonard’s application department. 

We predict, too, that you'll be hearing 
more about these special high-stability Ward 
Leonard Vitrohm resistors. Particularly if 
youre concerned with analog or digital 
computers, acquisition or tracking equip- 
ment, instrumentation or other application 
requiring the utmost in stability clnd high 
overload insurance. For more data now write: 
Ward Leonard Electric Co., 12 7.2 
South Street, Mount Vernon. 
N. Y¥. (In Canada: Ward Leon- 7 
ard of Canada Ltd., Toronto. ) : 
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High-Lustre Aluminum 


Tests show that reflectivity of a high 
purity anodized aluminum, called Luri- 
um, remains relatively unimpaired after 
40 weeks of exposure to an industrial 
atmosphere. Its total reflectivity, ex- 
pressed as a percentage of a silvered 
mirror, is 84.0% as against 65% for EC 
grade aluminum, 69.1% for rhodium 


| plated nickel and 63% for chrome plated 


steel. Corrosion resistance tests show 
a loss by weight for Lurium in a 38% 


aqueous solution of hydrochloric acid 


of 9 milligrams per square decimeter 
per day as against 48,000 for EC grade 
aluminum. This alloy can be anodized 
and dyed to simulate gold, silver, brass, 
platinum and other metals. Fromson 
Orban Co., 261 Madison Ave., N.Y.C. 

CIRCLE 32 ON PAGE 48 FOR MORE INFORMATION 


Pure Titanium Powder 


The latest phase for the development 
of pure titanium powder has been com- 
pleted. Its soft, sponge-like particles 
can be formed by powder metallurgy 
into corrosion and- erosion resistant 
parts at costs significantly lower than by 
machining from solid titanium. The 
powder, called UniFide, has a very low 
oxygen content and remarkable stability 
in air. This enables it to be shipped dry 
and handled with only ordinary precau- 
tions, whereas other titanium powders 
must be shipped under water and 
handled with great care. Applications 
include cutting tools, titanizing, as a 
chemical reagent and as a_ pigment. 
United International Research, Inc., 38- 
15 30th St., Long Island City 1, N.Y. 
CIRCLE 33 ON PAGE 48 FOR MORE INFORMATION 


Strong Steel Tubes 


Precipitation hardening stainless steel 
has been introduced in tubular form. 
With high strength-to-weight ratio, it 
is useful in applications demanding a 
combination of corrosion resistance, 
light weight and high strength. At 
elevated temperatures, the alloy may be 
used as a structurally light metal such 
as titanium, aluminum, magnesium and 
the like. In the hardened condition, the 
steel has higher mechanical] properties 
than any of the chromium-nicke] stainless 
steels. Typical analysis of 17-7PH steel 
is: carbon —0.07; chromium —17.00; 
nickel—7.00; aluminum—1.00. Carpen- 
ter Steel Co., Alloy Tube Div., Union, 
N.J. 

CIRCLE 34 ON PAGE 48 FOR MORE INFORMATION 


ERIALS 


Magnesium Oxide Tubes 


Magnesium oxide, for insulating elec. 
tric resistance wire inside the metal 
sheath of a heating element, is available 
in tube form. Made in specified diameter 
and length, with one or two through 
holes for the wire, it completely fills 
the sheath tube and is much simpler to 
insert than granular’ insulation. It 
crushes uniformly when the sheath js 
swedged. The material is an excellent 
heat conductor and is suited for service 
at temperatures up to 1900°F. Saxonburg 
Ceramics, Dept., 18 Mg, Saxonburg, Pa, 
CIRCLE 35 ON PAGE 48 FOR MORE INFORMATION 
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Homogenous Cork Gasket 


An unusual gasketing material is con- 
posed of cork granules and wood fibers 
bound together with Goodyear’s Chemi- 
gum nitrile latex. The soft, compressive 
nature of Kaokork makes it ideal for 
delicate seals, as well as those having 
rough surfaces; or thin-sectioned hous 
ings with sharp edges. The combination 
of cork, fiber and rubber means that 
“tailor-made” gaskets can be made for 
specific requirements, by altering the 
ratios of the components. Oil resistance 
of the rubber used in this material 
makes it suitable for applications where 
oil is a problem. Kaokork is available in 
sheet stock up to 100 inches wide and 
from 15 to 45 points in thickness. F, D. 
Farnam Co., Chicago, Ill. 

CIRCLE 36 ON PAGE 48 FOR MORE INFORMATION 
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Nylon Bonding Agent 

An epoxy-based compound designed 
to bond Nylon to itself, to metal 
other materials, has been announced. 
Bonding Agent R-323 possesses high 
bond and peel strength, and can be used 
with rubber. Carl H. Biggs Co., 225 
Barry Ave., W. Los Angeles, Calif. 
CIRCLE 37 ON PAGE 48 FOR MORE INFORMATION 
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FROM DATA TO DIGITS... 


Today Hughes is developing systems which 
convert radar data and other information 
to digital form and process it for use in 
performing control functions. 


These systems will be able to receive and 
store vast quantities of data from many dif- 
ferent sources and distribute it, after proc- 
essing, over large and complex ground nets. 






























Special-purpose digital computers are em- 
es utilizing magnetic drum memory 
and novel programming techniques. The 
systems will also include visual displays and 
employ the latest concepts of human engi- 
neering to simplify equipment operation 
and minimize the possibility of human 
error. Vacuum tubes are being replaced by 
transistors or ferrite cores in flip-flops, 
registers, and amplifiers; and diode matri- 
ces are being replaced by ferro-magnetic 
circuitry. | 

These and other features of the new sys- 
tems promise to maintain and extend 
Hughes leadership in the fields of digital 
computers and processing systems. In order 
to design and build these and future sys- 
tems, Hughes requires engineers with ex- 
perience in electronic circuit design, logical 
design, electronic packaging, radar systems, 
and many others. 


For further information write us at the 
address below. 





RESEARCH AND DEVELOPMENT LABORATORIES 


SCIENTIFIC STAFF RELATIONS 


Hughes Aircraft Company, Culver City, Calif. 



















No research problem, however knofty, 
can long defy solution with an approach like the one 
used in this case-history 







































MERVYN MAGNIN hummed a gay tune as he waited for in touch with our spy at International Multiplex ani atelle 
the entrance of his chief engineer, Otis Bates. And well see what they’ve done.” ‘eir fi 
he might. Sales were booming at Integrated Electronics, “T already have. They’ve gone completely over t fonte 
production was only one year behind, and now that the analog. There’s nobody there who knows anything about mrittet 
Kluge project was started, the outlook was very bright the business.” if the 
indeed. As Magnin hummed, he stretched his legs in con- “Well, get somebody down to Autodata and see what rdn 
tentment and gazed out upon his rapidly growing empire. they’re doing.” ‘Tk 

Off to the left was the wire enclosed domain, Yard A, “They’ve got a man in our plant trying to find ou ometh 
where the individual sections of the super-secret Kluge what we’re doing.” panies. 
were constructed. Across the highway to his right was By now Mervyn was beginning to worry. “How about Associ 
Yard B, a jewel in a sunlit valley of Southern California. Standard Decision Element? They ought to know. They 4” all | 
Here is where the sections from Yard A were brought had the Kluge concept originally.” Was © 
to be assembled into the world’s first land-based Kluge— Bates shook his head. “They’re no help either. Remem- § “°F 
a device so secret that only Mervyn Magnin, the Research ber when we appropriated the idea from them? We ‘Me 
Director, knew what it was. And in the middle of Yard offered their engineers the square of their salary. They ubegr: 
B, rising up straight and mysterious, was the partially don’t have a single man left over there who ever workei §'"*) 
completed Kluge. The project was moving along smoothly, on the Project. I tell you, Merv, there’s no way out.” As I 
and at the present rate the Kluge would be completed It took a long silent minute for the import of Bate’ § ™ere 
well within the projected deadline. It is small wonder words to penetrate into his inner consciousness. And for §@' W 
then, that he turned to his old friend, Otis Bates, with a another long silent minute Mervyn Magnin struggled 9°? | 
cheery eye and a hearty greeting. with his soul. When at last he spoke, his voice was low g**° # 

Now Otis Bates, a top-notch engineer, was normally and choked with emotion. “Very well then,” he all but the ple 
a person of happy demeanor who responded to a hearty whispered. “We'll get our own solution!” ‘urther 
greeting with a heartier one. Today, however, there was Bates recoiled. His eyes grew wide and his jaw §™ 
something on his mind. dropped! “Merv,” he gasped, “you can’t possibly mean §“/t0uU 

“Merv,” he said, “that damned Kluge has developed what you’re saying. Why, it’s unthinkable. An organiz- Hern 
a pulse dribble through one of the grommets. There’s tion like ours can’t afford to do any original thinking. he gr 
no explanation for it, and nobody knows how to trouble- You know company policy. . . . ‘It’s cheaper to buy it ieterm: 
shoot it.” than dream it up’. Besides, it’s completely out of the if light 

Mervyn Magnin was more amused than alarmed. “Get question to expect our engineers to do it. This is their 
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intellectual home, a place of academic atmosphere where 
heir fine engineering minds can push forward the broad 
fontiers of knowledge. It says so in our ads, and we've 
shout mitten it in their contracts. If we were to assign any 
if them to anything so menial as a practical subject, 
what ved never get another engineer to work for us.” 

‘I know,” said Mervyn slowly, “but I’m thinking of 
gmething else. One of those Creative Thinking com- 
mnies. Ever heard of an outfit called Lancelot Large 
boat ijssociates? They’re a group of experts who specialize 
They nall kinds of problem solving. These boys beam slu- 
tions out of their eyes. Just tell them your troubles and 
fore you know it you haven’t a care in the world.” 

We “Merv,” said Otis Bates, “you’ve restored my faith in 
They Integrated Electronics. I'll get in touch with them right 
hed away.” 

” As Lancelot Large and his two associates entered the 
ates’ @ nference room, Bates was first impressed by the signifi- 
| for ant way their heads bulged. It gave him complete confi- 
gled ence in the ability of these men. Certainly if there 
low @ Tere any unused ideas to be developed, these fellows had 
but @ ae place to store them. His confidence in them was 
further bolstered by the enthusiastic and efficient man- 
jay g° in which they went about preparing themselves and 
an | Wroundings for the consultation. 
in- @ Herman Lingle, the youngest and most scientific of 
ing, @ Xe group, was busy with protractor and light meter 
y it @ termining the psychologically optimum arrangement 
th @ flight and furniture. 
nei? (continued on following page) 
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By Seeing Whats Happening 
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BOARDMASTER VISUAL CONTROL 


te Easy to Use. Type or Write 
on Cards, Snap on Board. 

¥%& Ideal for Production, Sched- 
uling, Sales, Inventory, Etc. 

%& Compact, Attractive. Made of 
Metal. 100,000 in Use. 


¥% Gives Graphic Picture of Your 
Operations in Color. 


¥%& Facts at a Glance - Saves Time 
and Prevents Errors. 


% A Simple, Flexible Tool - Eas- 
ily Adapted to Your Needs. 


Complete Price $4950 Including Cards 


FREE 


GRAPHIC SYSTEMS, 55 West 42nd St., New York 36, N. Y. 
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24-Page ILLUSTRATED BOOKLET 30-M 
Without Obligation 




















SMALL COMPANY 


BIG OPPORTUNITY 


We are looking for two exceptional, qualified 
ENGINEERS to fill important administrative en- 


gineering positions. 


Qualifications must include a B.S. in Engineer- 
ing and proven ability in the supervision of en- 
gineering personnel. Ability to coordinate work 
efforts with the efforts of other groups, depart- 
ments, companies, and government agencies is 
essential. 


Experience in electro-mechanical, office equip- 
ment or photographic fields would be helpful. 


Imagination and inventiveness is required, plus 
the capacity for personal growth in a pioneering 
organization located in upper New York State. 


Please submit resume and salary requirements 
to: 


Box C-1 
RESEARCH & ENGINEERING 
103 Park Avenue 
New York 17, N. Y. 




















Dr. Spreck, the oldest of the group, recited the alpha. 
bet in random order so that he might free his mind from 
any ruts or stereotyped thinking. 

Lancelot Large, who was always in condition, chatted 
with Otis Bates while the others finished their prepara. 
tions. 

When the meeting was ready to start, the four of 
them sat at a conference table and Otis Bates addressed 
the group: 

“Gentlemen, I have asked you here to consult on a 
grave and difficult problem. It is one which involves, no 
only the success of a huge project, but also the future 
of Dr. Magnin and myself. It seems that this land-based 
Kluge which we are building has developed a pulse drib- 
ble through a grommet. . .” 

“Please, Mr. Bates,” interrupted Lancelot Large, “we 
do not wish to hear your probiem. As I explained to you, 
our method here is to provide a General Purpose Soly- 
tion; one that is independent of the problem, and one 
that does not need a distressing set of conditions before 
it can be applied. We find that in this manner, we are 
able to satisfy not only those with difficulties, but we 
can also render assistance to those who have no problems 
at all. Therefore, we would prefer to work on your case 
with no knowledge of the circumstances which led you 
to consult us. However, since you've let the cat out of 
the bag...” 

“They had a cat in the bag?” asked Dr. Spreck, whose 
mind was trained to attach equal importance to all state. 
ments. “Whatever for? My sister has 27 cats and a 
kitten. I don’t recall ever seeing one of them in a bag.” 

“We were not talking about cats,” said Otis Bates. 
“Mr. Large happened to remark .. .” 

“Please, Mr. Bates,” reprimanded Lancelot Large, 
“there will be no critical remarks during this stage of 
the solution. We are merely bringing forth ideas in order 
to stimulate each other’s imaginations. If Dr. Spreck 
wants to speak of cats, he is encouraged to do so.” 

“Quite right,” murmured Dr. Spreck, who was slightly 
put out. “Important subject, cats. Do you know that 
79% of the fur coats in this country are made from 
cat fur?” 

“Ts that a fact?” said Herman Lingle, who was quite 
impressed and quickly drew a block diagram to show 
its significance. Meanwhile, Dr. Spreck was breathing 
heavily through the nose at Bates. 

“You say there is a pulse dribble?” asked Lancelot 
Large, who knew when to change the subject. 

“That’s right, through the grommet.” 

“Could it be that someone is tampering with the 
object?” 

“Oh, no!” exclaimed Otis, “we keep it guarded at al 
times. Besides, it is standing in the very center of Yar 
B, and Yard B is completely fenced in.” 

“You speak of Yard B,” said Herman Lingle, who had 
a keen incisive mind. “I take it, then, there’s a Yard A” 

“Oh yes, indeed, and that is also fenced in.” 

“Ts that a fact?” said Herman Lingle, and he addet 
two blocks and a flow line to his diagram. ; 

“Does this thing make a noise like a cat’s meow? 
asked Dr. Spreck, still sticking to the subject. 

“Tt doesn’t make any noise at all.” 

“Well, if it made a noise would it make a noise likt 
a cat’s meow?” Dr. Spreck was a man who liked! 
straight answer. By this time, Otis Bates was completely 
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confused, but he remembered Lancelot Large’s admoni- 
tion that there must be no critical evaluation at this 
stage, and decided that he could play this game too. 

“No, it would not,” he replied. “It could roar like a 
rat.” 

“Oh my goodness!” exclaimed Dr. Spreck, “then you’ve 
joubled the problem: rats reproduce twice as fast as 
eats.” 

“Ts that a fact?” said Herman Lingle who was now 
working on a four-dimensional nomograph in three 
colors. 

Otis Bates looked imploringly at Lancelot Large. He 
was near his breaking point. Large, however, reassured 
him. “I believe we have brain-warmed the question 
sufficiently, Mr. Bates. My associates and I will now 
discuss it privately and tomorrow will present you with 
a solution. Otis Bates reeled from the room and reported 
to Mervyn Magnin. 


The next morning the two were waiting fearfully for 
the arrival of Lancelot Large. He arrived promptly at 
10:45 AM, smiling reassuringly. 

“Dr. Magnin,” he began, “we have worked hard on 
your problem and I am happy to say that we have come 
up with a solution which I am sure you will find to your 
complete satisfaction. Thereupon he brought forth a 
typewritten document and began to read... 

“The facts: of the case are these: 


1. Cat pelts are very valuable as furs. 
2. Yard B is completely fenced in. 


8. Cats multiply rapidly, but rats multiply twice as fast 
as cats. 


4. Yard A is completely fenced in. 


We recommend, therefore, that you keep cats in Yard 
B, and rats in Yard A. Let them multiply, each in their 
own enclosures. When there is a surplus of rats, transfer 
them to Yard B, where the cats will eat them. 

“Then, when the cats have become fat and sleek, skin 
some of them and sell the pelts to the fur industry. Take 
the carcasses of these skinned cats and let the rats eat 
them. In this way, the rats feed the cats and the cats 
feed the rats. There is no overhead and all profit. This 
we believe is the solution to your problem.” 

Mervyn Magnin was overcome with emotion. The 
simplicity and elegance of the solution touched him 
almost as deeply as the profit the company would get 
from the cat pelts. He wept tears of gratitude as he 
offered his thanks. 

“It was nothing,” replied Lancelot modestly. “We 
merely applied the principles of Feedback to your prob- 
lem and the solution was obvious.” 


And so ended the Klugemacher’s Dilemma. The sun 
is still shining on the Integrated Cat Pelt Corporation. 
Across the highway to the right is Yard B. In the mid- 
dle of Yard B, rising up straight and mysterious is the 
partially completed Kluge. It is swarming with cats, and 
there is still a pulse dribble through one of its grommets. 

But it is no longer a problem! END 


reece 





Anthony A. Blundi is Supervisor of Advertising and 
Promotion for the Electronic Instruments Division of 
Burroughs Corporation, Philadelphia, Pa. Starting with 
« background in mathematics, Mr. Blundi moved into 
his present post from technical writing. 
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Gurley Standard Binary Code Discs 


Now Available in Four Versions 





Gurley, manufacturer of the standard binary code disc for the 
electronics industries, is now able to supply four versions for use 
in either photo-electric, magnetic or contact types of pickups. 

Containing concentric zones of information in the gray (re- 
flected) code, the Gurley discs contain alternate clear and opaque 
sectors. Thin annular rings separating adjacent zones are opaque. 
Varying patterns record up to 8192 bits of information (65,536 
on special designs! ). 

Four coatings are available: “Type T”—photoengraver’s glue 
with colloidal (black) silver, essentially grainless; “Type R” with 
etched metal coating, for reflectivity and transmission contrast; 
“Type M” with chemically deposited ferrous alloy possessing both 
magnetic and optical transmission contrast; and “Type C”—metal 
bonded on glass for electrical contact use as well as in contrast of 
optical transmission. WRITE FOR BULLETIN 7000. 


W. & L. E. GURLEY e 531 Fulton Street, Troy, N. Y. 
GURLEY since 1845 


CIRCLE 29 ON PAGE 48 FOR MORE INFORMATION 








The Problem: | 


PUMPING HYDROCHLORIC ACID 


The Solution: 


VANTON PLASTIC PUMP 


No stuffing box! 
No gasket! 
No shaft seals! 







LOTMA AANA Nt bbb Itsy ay 


A large producer of industrial chemicals, seek- 
ing a portable carboy transfer unit for pump- 
ing concentrated HCL, solved his problem 
with a self priming Vanton “‘flex-i-liner”’ 
ee Model XB-P30 (5 GPM). The poly- 
ethylene body block and Hypalon “‘flex-i-liner” 
are the only materials in contact with the 
fluid, and the design eliminates stuffing boxes 
and shaft seals. Pump and base are mounted 
on casters for portability. Maintenance has 
been reduced to annual replacement of the 


ee 





inexpensive “‘flex-i-liner’’. 
For pumping corrosive fluids, abrasive slur- 
ries, and fluids which require no contamina- 
tion, Vanton is a natural. 
Catalog R3 on request. 
PUMP & EQUIPMENT CORP. 
201 Sweetiand Ave. Hiliside, N. J. 
division of Cooper Alloy Corporation | 
CIRCLE 30 ON PAGE 48 FOR MORE INFORMATION 








making the most of Committees 
(Continued from page 12) 





who have the opportunity to recommend, suggest, and 
criticize a plan beforehand are much more likely to 
play their role wholeheartedly. 


7. Prepare an Agenda in Advance 


One of the reasons why committee meetings are 
frustrating is that they so frequently end in deadlock. 
Often the final outcome is a vote that the problem either 
be held, investigated further, or postponed till a later 
date. Despaired one R/D manager, “Committees are 
natural pigeonholes’”’. 

One of the main reasons for such deadlocks is lack of 
preparation. Such failure to analyze and outline the 
problems beforehand appears in several forms. Commit- 
tees frequently offer symptoms in place of solutions, or 
long lists of unevaluated ideas in lieu of a single precise 
recommendation which strikes at the crux of the prob- 
lem. Usually you can avoid these disappointments by 
taking the time beforehand to prepare an agenda and a 
clear statement of the problem which you want dis- 
cussed. In doing this, it is important to clarify your own 
thinking. You must separate symptons from statements 
of the problem at hand. If you call the members to- 
gether to gain the value of their experience, put the 
question in terms which genuinely invite their recom- 





mendations. In any case, you will gain results from a 
meeting in proportion to the amount of time you put 
into preparing the agenda. 


8. Set a Time Limit 


If you don’t do so already, this may be a good time to 
start. One of the greatest complaints against a commit. 
tee system is that it wastes your people’s time, taking 
them away from urgent duties which demand their at. 
tention. You can ward off this type of criticism if you 
set a definite time limit to your meetings. This wil 
permit members to set up appointments and allow see 
retaries to hold phone calls. The most important ad- 
vantage, however, is the effect it will have on you, the 
chairman. You will appreciate the lack of time and press 
ahead to make full use of the time allowed. 


9. Make One Man Responsible for Follow-up 


Because in committees responsibility is diffused over 
a number of members, there is a tendency for commit 
tee resolutions to lie dormant, with no one taking over 
the responsibility for carrying them through to com- 
pletion. Even if the committee decides on a sound ree 
ommendation it usually hands the responsibility for car- 
rying out these decisions right back to the person who 
proved unable to handle them in the first place. In one 
company, this caused a product to be so delayed that it 
came out months behind competition. You can avoid such 
disasters by assigning the responsibility for carrying 
out recommendations to a single individual. 


Rewards of Preparation 


This brings us back to the opening theme. The main 
uses of the committee are either to exchange informa- 
tion or to attain agreement toward some course of 
action. If the members keep these two goals in mind, 
and adequately prepare for the meeting, they'll have little 
trouble holding swift and useful sessions. END 








— -— --— - - --—-- ——EE —— 


| * .How good are the prospects for recruiting technical 
personnel abroad? American companies have been asking 
this question with increasing frequency as the supply of 
homegrown talent appears inadequate to meet America’s 
growing needs. 

Dr. H. H. Woerdermann, President of the Magnetic 
Research Corporation of Los Angeles, recently completed 
| a two-month recruiting trip in Germany, and has this to 
| say: Don’t pin your hopes on foreign engineers; they’re 
| not likely to accept your bid. Most West German engi- 
neers are happy at home; they’re satisfied with living 
conditions; salaries are high; working conditions are 
good; and engineering prestige is excellent. In fact, the 
European’s conviction that scientific prestige is low in 
America crops up quite often in conversation, Dr. Woer- 
dermann reports. He was frequently forced to dispel the 
notion that science in America is low-rated and govern- 
ment-controlled. By and large, the average European 
engineer feels that he can satisfy every personal and pro- 
fessional ambition in his own country. 








Legal Barriers 


Recently, the West German government raised a new 
obstacle to technical recruiting abroad by denying news- 
paper space to American technical recruiting ads. Another 
regulation forbids engineers to quit their jobs except at 
quarterly periods. How can American firms overcome 
these obstacles? Dr. Woerdermann attributes his success 
in landing 10 top-flight engineers to the fact that he oper- 





Recruiting Engineers Abroad 


ated prior to the ban on advertising. However, to Ameri- 
cans who want to try their hand at wooing foreign talent 
in spite of these restrictions, Dr. Woerdermann offers the 
following advice: 

1) Send as your representative someone with a back- 
ground in the country’s language and culture. Dr. Woer- 
dermann, who was educated in Germany, believes that 
his ability to speak German and his knowledge of the 
country greatly helped his talent hunt. 

2) Stress the similarities between the American and 
European ways of life and approaches to science, not the 
differences. | 


The Matter of Adaptability | 


How long can you expect a European engineer to re- 
main in the United States? Will he become homesick 
immediately and return to Europe? Dr. Woerdermann 
answers that it’s not a matter of homesickness. Many 
engineers deliberately intend to return to Germany after 
picking up a few years of experience here. However, he 
is convinced that the American standard of living will 
quickly make them change their minds. Those who origi- 
nally fled from Eastern Germany have no doubts what- 
ever about staying in America. 

Dr. Woerdermann does not believe that the breaking-in 
period will be too troublesome. Most European engineers 
have already studied English for several years as part 
of their engineering curriculum, and most of them write 
their letters of application in English. 
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wer Resistors 


MilSpe: 


inew line of power resistors conform- 
ng to MIL-R-26C for Fixed Wire- 
Wound Power-Type Resistors is the first 
» be offered in all sizes. Of vitreous 
mamel contsruction, the resistors are 
sited for applications where exceptional 
sability and reliability are needed. They 
ie made with characteristics G, V or 
Y,in three basic mounting types—stack 
nunting, tab terminal and axial lead. 
Maximum dissipation ratings range 
om 2.56 to 210 watts. Ward Leonard 
Electric Co., Mount Vernon, N.Y. 
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Gear Bo» 


Precision, miniaturized gear boxes for 
dectronic and instrument applications 
ie available. In three series, Sizes 11, 
ljand 18, the small, compact gear boxes 
uve a wide range of gear ratios, from 
tl to 12,000:1. Size 11 gear box pro- 
Vides torque up to 45 oz-in. Sizes 15 and 
8 provide torque up to 65 and 100 oz-in, 
spectively, Precision ball bearings are 
wed throughout. The gear boxes can 
® mounted directly to small electric 
notors. Southwestern Industries, Inc., 
880 Centinola Ave., Los Angeles, Cal. 
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Card-Type Resistor 


This encapsulated, wafer-thin, card-type 
resistor is specifically designed for ap- 
ilications where limited space prohibits 
he use of the usual cylindrical, bobbin 
pe resistors. It is especially adaptable 
‘or circuits using transistors, in guided 
ussiles and airborne communication and 
mvigation equipment. These units will 
neet the environmental requirements of 
MIL-R-98A, Amendment 3. The Daven 
Oo, 530 W. Mt. Pleasant Ave., Living- 
ston, N.J. 


CRE 42 ON PAGE 48 FOR MORE INFORMATION 
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Reliable Relay 


A high-reliability d-c relay has been 
developed for use in guided missiles and 
similar critical applications. It is a 
rotary-type, two-pole, double-throw unit, 
designed to withstand extremes of 
temperature, humidity and shock. It can 
be used at altitudes up to 80,000 feet. 
Design features of the 206W1 relay in- 
clude palladium contacts, precision- 
balanced rotary motor, and a one-piece 
extruded can with silver-soldered mount- 
ing flange to insure high resistance to 
vibration and shock. The relay also 
contains an active “getter” to absorb 
residual gas and organic vapors. Radio 
Corp. of America, 30 Rockefeller PI., 
N.Y.C. 20. 
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to 6000psi 

A multi-purpose two-way solenoid valve 
for up to 6000psi service, weighing only 
0.70 lbs. with a flow area of approxi- 
mately 0.125, this valve is recommended 
for long term 3000psi applications also. 
Simply changing the seal material makes 
the valve usable with practically any 
line fluids in use today. The solenoid is 
activated by the conventional 28v d-c 
current or can be made available with 
an additional configuration for an opera- 
tional current of 124v, 400 cy a-c. Added 
features are simple mounting, rugged 
design, full line back pressure with 
negligible back leakage. The solenoid is 
rated for continuous duty at 25w and is 
completely sealed. Marotta Valve Corp., 
P.O, Box 330-52, Boonton, N.J. 
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Cable Tap Connector 

A fully insulated one-piece tap con- 
nector for shielded or coaxial cable is 
quicker to install than any previous 
method of connecting or grounding. 
Combining a one-piece inner and outer 
ring, and nylon insulation, the inner 
ring slides under the shielded braid as 
the tap wire is held between the braid 
and the outer ring. The Uniring is con- 
structed so that the inner ring is un- 
affected by the crimping process, insur- 
ing maximum protection to the cable. 
Single or multiple taps, can be accom- 
modated from either front or back of 
the connector. The nylon insulation is 
color coded and extends beyond both 
ends of the ring, eliminating metal to 
metal contact, or chafing in tight loca- 
tions. Burndy Corp., Norwalk, Conn. 


CIRCLE 45 ON PAGE 48 FOR MORE INFORMATION 


Thimbie-Sized Detector 


A rugged, highly sensitive sub-minia- 
ture photo electric detector is self gen- 
erating, permitting simplification of 
circuitry. The Model 6350 unit furnishes 
output proportional to input light in- 
tensity and loading. Typical input-out- 
put proportions are 300 Millivolts at 100 
foot candles into 1 Megohm, or 20 
Microamperes at 100 foot candles 
into 100 ohms. Autron Engineering, Inc., 
1254 W. 12th St., Los Angeles 17, Calif. 


CIRCLE 46 ON PAGE 48 FOR MORE INFORMATION 
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Thermal Memory Relay 


This device is a bistable time delay relay 
with single pole, double throw snap 
action contacts. It is thermally operated, 
with two separate heater circuits. Each 
of these transfers a movable arm from 
one contact to the other. The relay being 
bistable remains in either of the two 
contact positions until operated by the 
appropriate heater circuit. Because of 
the thermal actuating characteristics, a 
time delay occurs with each operation. 
The bimetal strips are perfectly matched, 
thereby cancelling the effect of ambient 
temperature upon relative deflection. 
Thermal Devices Sales Dept., Curtiss- 
Wright Corp., Electronics Div., Carl- 
stadt, N. J. 

CIRCLE 47 ON PAGE 48 FOR MORE INFORMATION 











FISHER SCIENTIFIC 


Chemical Manufacturing 


Division 





REAGENTS 
ONLY! 


AMERICA’S MOST 
COMPREHENSIVE STOCKS— 
AT YOUR SERVICE 





Fisher/Fair Lawn is the only major 
plant ever designed exclusively for 
developing, manufacturing, analyzing 
and packaging laboratory chemicals. 
Only by building such a plant could 
Fisher assure high purity in over 
7,300 chemicals offered to labora- 
tories. So, next time—look to Fisher 
for your laboratory chemicals. Com- 
prehensive stocks are maintained in 
seven key areas to serve you. 


B-49a 
| yours jor asking 
CHEMICAL INDEX 120-C 


370 pages listing 7,344 chemi- 
| cals for laboratory use. 


| Write: 
100 FISHER BUILDING, PITTSBURGH 19, PA. 


FISHER 
SCIENTIFIC 


Buffalo Chicago Charleston, W. Va. 
Philadelphia 





Boston 
Cleveland Detroit New York 
Pittsburgh St.Louis Washington Montreal + Toronto 


America’s Lorgest Manufacturer-Distributor of 
laboratory Appliances and Reagent Chemicals 
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Boiling Water Reactor 


A 600,000kw atomic power plant to 
cost betwen $20-$25 million has been 
commissioned by a group of 10 midwest 
power companies. An advanced type 
of nuclear power reactor—a controlled 
recirculation boiling reactor—designed 
by Allis-Chalmers, Milwaukee, Wis., will 
be used. One of the principal features of 
this type reactor is its high energy 
output per unit of volume, because of 
the great amount of water being con- 
tinuously recirculated. The _ slightly 
radioactive steam flowing through the 
turbine will be sealed in by special seals 
on the turbine shaft. 

Boiling water reactors similar to the 
CRBR have been proven by the AEC to 
possess an unusually high degree of in- 
herent safety. The presence of water 
within the reactor core is essential to 
keep the nuclear chain reaction going. 
Any excess heat generated by the fission 
process causes an increase in the amount 
of steam within the reactor, displacing 
the water and causing the action to 
slow down. 


Flight Trainer 


The first universal digital operational 
flight trainer—designated ‘“Udoft”—is 
being developed by Sylvania Electric 
Products, Inc., for the U.S. Naval 
training Device Center, Port Washing- 
ton, N.Y. A new, very quick-thinking 
type of electronic brain will be used to 


| simulate a wide variety of aircraft, 


including supersonic jet fighters. The 
project is sponsored jointly by the U.S. 
Air Force and the Department of the 
Navy. 


Test Sets 


A $202,157 contract to supply low- 
voltage, heavy-duty test sets for Ross- 
ford Ordnance Depot has been awarded 
to Atomic Engineering Corp., Grand 
Junction, Col. 


Rocket Models 


ARDC has negotiated a half-million 
dollar study contract with Minneapolis 
Honeywell for design, mock-ups and 
wind-tunnel models of a proposed air-to- 
ground rocket, 


Lead in Ceramics 


A fellowship for research on lead in 
ceramics will be sponsored at University 
of Illinois by the Lead Industries Assn. 
This is in addition to a similar grant to 
Rutgers, which we reported last month. 











¥/d contracts 


Data Recording System 


A data recording and digital day 
reduction system will be designed ap 
built for the Navy’s new test facility 
at the David Taylor Model Basin, (y. 
derock, Md., by Consolidated Avioni« 
Corp. The instrumentation will progran 
the measuring, recording and _ testing 
instruments for compiling all data fr» 
experimental runs. Separate system 
will be installed for measuring and nr 
cording in each of the two test basin 


Reactor Control Console 


A console designed for safe reactor 
operation will be used on the Far East’ 
first atomic energy reactor now unde 


construction near Tokyo. The consol, 
built by Reed-Curtis Nuclear Div. 
American Electronics, Inc., inelode | 


control instruments, recorders, alam 
systems and power supplies. 


Missile Instrumentation 

A guided missile instrumentatio 
contract in the amount of $19,500,000 
has been let by the Denver Division ¢ 
Glenn L. Martin Co., to Associated Mis 
sile Products Corp., Pomona, Calif. Thi 
firm is a subsidiary of American Machin 
& Foundry Co., and a member of it 
Defense Products Group. 


Scatter System 


U.S. Air Force Air Materiel Comman¢ 
Wright-Patterson Air Force Base, Day- 
ton, Ohio has retained General Electr 
Co.’s Technical Products Department © 
develop, mock-up and test a new singk 
sideband tropospheric scatter system 
This will be the first prototype of wh 
is expected to be a stepping stone 
transoceanic telecasting. 


Measurements 


The Army Signal Supply Agency 
awarded a $560,000 contract to Univer 
sity of Michigan for continued resear® 
in the field of electronic measuremens 


Two Instrument Contracts 


Two contracts totalling over $4 milli« 
have been awarded to General Precisi® 
Laboratory Inc., Pleasantville, N.Y. by 
the Air Materiel Command, Wright-Ps 
terson AFB, Dayton, Ohio. One is for re 
search and development in advanced ait 
borne navigation systems; the other ft 
manufacture of electronic control ampl 
fiers for navigators. 
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The Ubiquitous SEAL 
(continued from page 16) 


gsert at the same time. In the home blender, an inge- 
sious metal-to-metal seal that does not deteriorate in the 
mesence Of foods or leak after long use also acts as a 
varing. In some thermostat switches a sealed container 
salso the thermostat element. Reduced time lag is one 
yivantage of this arrangement. Electronic components 
wd assemblies are frequently potted to gain mechanical 
rigidity, but gain the additional benefit of sealing against 
misture and corrosive atmosphere as well. 

One small electronic manufacturer gains a double 
vivantage with encapsulated sealing. They developed a 
ww type of semiconductor device. Instead of seeking 
the questionable protection of the patent laws, they 
wt the unit in a compound that is practically indissolu- 
ye Any solvent that could conceivably dissolve the 
ntting compound would also destroy the delicate semi- 
wnductor or the fine wires connected to it. Several types 
f feed-through capacitors also offer sealing as a by- 
woduct feature. 

Seals that seal against two markedly different sub- 


| ances might also be called double-duty seals. One such 


mket consists of rubber moulded over wire mesh. The 
nbber keeps water out of an electronic device, while the 
vire mesh prevents radio frequency waves from leaving. 
jompressing the gasket in place forces the ends of the 
nsh to cut through the rubber and make electrical con- 
‘act with the metal flange areas. 


| Measuring the Seal 


The techniques and equipment for measuring the 

erformance of a seal are becoming more and more 
wphisticated. A great variety of devices ranging in 
wst from a few dollars or a hundred dollars to $15,000 
fora mass spectrometer) are on the market. Obviously, 
nthe field you only need a meter that is as precise as 
the spec for which the seal is being prepared. In the 
h/D lab, however, where the causes of the failure more 
than the mere fact of failure must be found, the most 
wecise instruments are in order. 

In testing for what may seem special sealing condi- 
tons, such as high altitude or low tempraturs, some of 
whe most expensive test gear is demanded. Testing for 
umidity or rain-tightness is also a chore (some military 
pecs are so finely written that they specify the angle at 
which a jet of water is to be directed at the object under 
st.) These special environmental tests become very 
‘ringent when effects like humidity, sunlight, and 
lust are combined. 


RD in Sealing 

Who performs the research and development in seal- 
ng—the manufacturer of the sealing material or the 
me who wants to make the seal? Usually the latter, but 
2 some cases the material manufacturer. Several out- 
‘anding examples of the former are the Corning Glass 
Works, Minnesota Mining, and DuPont. 

For those interested in new sealing materials and 
techniques, keep an eye of course on the National Bureau 
if Standards in Washington. Ranging over the problems 
every American industry and the military as well, the 








Arthur L. Kaufman is a project leader with Barnes 
ingineering Co., Stamford, Conn. Educated at R.P.I. 
and Cornell’s School of Engineering, he was formerly 
with the Frankfort Arsenal. 
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NBS frequently makes contributions to the cause of good 
sealing. For example, it is engaged in the fundamental 
study of the high polymers—rubber, leather, etc. This 
work could easily lead to improved gasketing materials. 


Sealing Is a Management Problem Too 

In terms of design time and materials involved, your 
sealing problem may seem like a minor one in most 
situations. But the seal can have an enormous effect on 
the performance of a product or process. Your engineers 
and researchers must not relegate the sealing problem 
to the second order of magnitude. Not only must they 
be made aware of the latest advances in sealing materi- 


= 





PHOTO COURTESY CLIFFORD MFG. COMPANY, WALTHAM, MASS. 


PROBLEM: Kearfoot engineers needed an ex-ellent seal around a rotat- 
ing shaft leading into an enclosure under high vacuum. 

INGENIOUS SOLUTION: Solved by means of a bellows. The rotation is 
converted into nutating action by the rocker arm as shown above. The 
other end of the arm turns a shaft leading into the chamb-r. Although 
tightly and rigidly sealed to the nutating arm, the bellows can follow its 
motion. 





als, but they should be on the lookout for ingenious 
sealing solutions in other technologies or for equipment 
completely unlike that developed by your R/D group. 
Don’t hesitate to authorize field trips to observe your 
company’s products in action; the causes of sealing 
failure or new insight into the environment in which a 
seal must live may result. 

Make sure that the specifications for seals are very 
carefully drawn and that vague terms like water-proof 
or hermetic are fully defined. Make your staff anticipate 
what higher performance for an equipment will demand 
of its present seals. Don’t leave the sealing problem to 
the end. What could be more embarrassing for an R/D 
organization than failure to deliver an expensive proto- 
type for lack of a good two-dollar seal? 

For the R/D group that faces many sealing problems 
during the year, there may be a temptation to designate 
one engineer as the sealing specialist. In general this 
would be a dangerous if seemingly more efficient ar- 
rangement. It would tend to relieve your other profes- 
sionals of the responsibility for studying the sealing 
situation with the concentration it deserves and is 
receiving throughout American industry. 

Sealing is a milleniums-old art that has held its 
place in our expanding technology. Urged to new ex- 
tremes of performance and environment, sealing like 
the rest of technology is evolving from art into science. 
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Lab Scales 


Very high sensitivity (25 mg) com- 
bines with high capacity (2 kg) in an 
improved laboratory balance. The weigh 
beam has been lengthened to provide 
fast, sensitive readings without weights, 
On measurements up to 10 grams. All 
exposed parts are heavily plated to re- 
sist corrosion. A set of metric or troy 
precision weights in a hinged-lid block 
is optional. Henry Troemner, Inc., 911 
Arch St., Philadelphia 7, Pa. 


CIRCLE 50 ON PAGE 48 FOR MORE INFORMATION 


Power Supply 


Two output voltages, 1 to 100 vde each, 
are provided in a new power supply for 
precision lab. measurements. Both are 
linear throughout the entire range—an 
exclusive feature. Output voltage is set 
with a 10-turn multipot, on which each 
turn is equivalent to 10v of the outer 
scale; the inner dial being scaled ac- 
curately for easy setting of 0.lv incre- 
ments. Dressen-Barnes Corp., 250 N. 
Vinedo Ave., Pasadena, Calif. 


CIRCLE 51 ON PAGE 48 FOR MORE INFORMATION 





BRILABORATORY EQUIPMENT 


Constant-Temp Ovens 

Designed for applications requiring 
precision controlled temperatures from 
60° to 250°C., an improved line of con- 
stant temperature ovens incorporates 
a number of new features. Among these 
are: stainless steel interiors; more ac- 
cessible front-mounted controls; im- 
proved chamber design; sealed nickel- 
chrome heating elements, non-arcing 
thermostat; insulation which provides 
high heat retention. Four sizes are 
available. Central Scientific Co., 1700 
Irving Park Rd., Chicago, Il. 


CIRCLE 52 ON PAGE 48 FOR MORE INFORMATION 


Sensitive Scope 


Extremely sensitive, the Type 403, 
oscilloscope features a full scale ampli- 
tude measuring range from 1 millivolt to 
500v. The instrument can resolve a 20 
micro-volt signal and allows direct read- 
ing of millivolt outputs of gages, pres- 
sure pickups, accelerameters, etc., with- 
out pre-amplification. Allen B. Du Mont 
Labs., Inc., 750 Bloomfield Ave., Clifton, 
N.J. 


CIRCLE 53 ON PAGE 48 FOR MORE INFORMATION 


Certified Reagent 

Sodium Tetraphenylboron, increasing- 
ly popular as a reagent for potassium 
determinations, is available as a certified 
reagent with a minimum assay of 99.5% 
and individual lot analyses. It has been 
proven superior to the chloroplatinate 
method in accuracy, speed and economy. 
Other uses of Sodium Tetraphenylboron 
include: the detection of analgesics, al- 
kaloids and nitro compounds. Fisher 
Scientific, 315 Fisher Bldg., Pittsburgh 
19, Pa. 


CIRCLE 54 ON PAGE 48 FOR MORE INFORMATION 


Fast Photo Recorder 

This 16mm high speed photographic 
data recorder will take up to 200 frames 
per second. Capacity is 200 feet and 
power requirement is 28v d-c. Developed 
especially for aircraft and missile use, 
Model VDR- 52 has passed environment- 
al tests. A smaller model of 100 foot 
capacity is also available. Vought Co., 
P.O. Box 1350, Beverly Hills, Calif. 


CIRCLE 55 ON PAGE 48 FOR MORE INFORMATION 
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Nitrogen Cryostats 

Nitrogen cryostats, which can ow 
infrared detectors to. approximate) 
—196°C, are available for laborate, 
applications. The new cryostats are cn. 
pletely enclosed recirculating system 
with no danger of spilling or loss 
evaporation. The cooling heads cap 
operated at any desired angle. Th 
Model 147 cryostat consists of two bask 
components—a miniature cooling he 
and a compressor-regulator assembly. 
The cooling head uses the Joule-Thom 
son effect and the principle of regenn 
tive cooling. It is designed to opens 
from a nominal 117V a-c power sup) 
and is available with a variety of coolly 
heads. Perkin-Elmer Corp., Norwalk 
Conn. 


CIRCLE 56 ON PAGE 48 FOR MORE INFORMATION 


Press for Radioactive Materia 
A multi-purpose press to shape radit 
active materials will be installed in ® 
AEC atomic weapons plant at Rod 
Flats, Colo. for experimental purpos* 
Developed by the Loewy-Hydropre® 
Div., Baldwin - Lima - Hamilton Corp. 
Philadelphia, Pa., the press combine 
the Guerin rubber-pad process with ci 
ventional steel die-forming. The 
die is of steel, but a rubber pad reple# 
the female die. The press will ope 
in an airtight structure of 
steel and lucite. Long rubber gloves Ww 
be built into the shield for manual 
erations within the chamber. 
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ENGINEERS... 
Let’s exchange resumes 





WAME: 
Douglas Aircraft Company, Inc. 


POSITION: 
World’s largest manufacturer of air- 
craft and missile systems. 


LOCATIONS: 

Santa Monica, El Segundo and Long 
Beach, California; Tulsa, Oklahoma; 
Charlotte, North Carolina. 


AGE: 

$7 years in aircraft; 15 in missiles. 
EDUCATION: 

An engineering company managed 
by engineers — such as Donald W. 
Douglas, B.S., Aeronautical Engi- 
neering (M.I.T.); F.W. Conant, B.S., 
Civil Engineering (Cornell); and 
A. E. Raymond, B.S., Mechanical 
Engineering (Harvard), M.S., Aero- 
nautical Engineering (M.I.T.), and 
Ph.D. (Hon.) (Polytechnic Institute 
of Brooklyn)— and with key staff 
positions held by graduate engineers, 
physicists and mathematicians, 
many with advanced degrees. 


EXPERIENCE: 


Holder of many “‘firsts,” such as 
—first airplane to carry a pay load 
equivalent to its own weight. (1920) 


—first globe-circling airplane. (1924) 


Builder of the famous ““DC”’ series of 
commercial aircraft. 

—every six seconds of each day, a 
Douglas commercial airplane takes 
off or lands somewhere in the world. 


—currently producing the ocean- 
spanning DC-7C. 

—soon to be in service, the exciting 
jet-powered DC-8. 


Builders of nearly one-sixth of the 

— produced in America during 
orld War IT. 

Currently building even finer trans- 

ports, jet fighters and bombers. 


Pioneer in missile research and _pro- 
duction with nine separate projects. 


REFERENCES: 

Every major airline in the world. 
Thousands of manufacturers of com- 
ponents for aircraft and missiles. 
The U.S. Army, Navy and Air Force. 


Some 80,000 Douglas employees 
throughout the country. 


GO FURTHER WITH DQULL 
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NAME: 
POSITION: 
ADDRESS: 
AGE: 
EDUCATION: 
EXPERIENCE: 

NIKE I, a radar-guided. missile, 

intercepts bombers at supersonic 

speeds despite evasive action. 
Engineers modify DC-8 configura- 
tion in wind tunnel tests for stability 
and control data. 

REFERENCES: 




















FILL IN THE ABOVE INFORMATION 
TEAR OUT THIS RESUME AND SEND TO 


Cc. C. LaVENE 

DOUGLAS AIRCRAFT COMPANY 
BOX P-620 

SANTA MONICA, CALIFORNIA 
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TECHNICAL MANAGEMENT (Cont. from p. 6) 





The next step upward entails greater demands on his 
time and many more factors to be weighed and balanced. 
The need for coordination with many of the other func- 
tions is made obvious. At this point he senses real trou- 
ble with the rank-and-file engineer, since he is now two 
steps removed. Unless his memory is good, it is difficult 
for him to appreciate the role in which they see him; 
i. e. as chief blocker of rea] technical progress. They 
may like to talk with him, but if, in the face of over- 
whelming technical evidence, he decides to abandon the 
work or direct it differently, he has a real job on his 
hands to explain his actions to them. It is hard to ex- 
plain that the many elements which lead to decisions 
must, of necessity, be affected also by non-technical con- 
siderations. 

Here is the dilemma as I see it. The engineer on the 
working level wants to feel that his supervision is at 
least as smart or smarter than he is. Because he hasn’t 
the perspective he is very apt to conclude that his super- 
vision is stupid. Because of his limited point of view he 
is unable to recognize sound non-technical considera- 
tions which are very influential at the higher level. The 
man at the top must make many decisions and he doesn’t 
like to have his intelligence questioned by persons who 
are not in a position to know all the factors. Nor can he 
always take the time to explain and justify all decisions. 
Besides, he gets directives from top management which 
may make little sense to him also. What is the answer 
to good understanding? I’ll ‘let you readers supply the 
answer. I have a few ideas but I am sure that there are 
many of you who have thought about this a great deal. 
I would like to know what techniques are available to 
promote greater understanding so that our organiza- 
tions can function with the maximum effectiveness. 
Please write in your recommendations for orienting an 
organization to accomplish the jobs set forth. (Address 
your letters to Dr. Merritt Williamson, RESEARCH & EN- 
GINEERING, 77 South St., Stamford, Conn. 


Discussion of November’s Problem 


I am going to repeat the problem of ethics first men- 
tioned in the November issue and give you the analysis 
contributed by Professor Meyer of Pennsylvania State 
University. If anyone wants to contribute further the 
column is still open. 

John Hull is a clever and imaginative engineer but is 
young and needs several more years of guidance under 
a mature leader before he can attain his maximum ef- 
fectiveness. He is, of course, ambitious, and feels that 
he is being “kept down”. Attempts have proven unsuc- 
cessful in getting across to him that he lacks certain ex- 
perience to make him a good supervisor. He is paid more 
than any of his contemporaries. 

In the city where he works a former employee of his 
company, Mr. Ingle, has established a contract engineer- 
ing agency. He has offered to double John’s salary and 
he has a ready place to rent him out for 5000 more dol- 
lars than he must pay him. John is interested. He is 
young, although married and a father. He likes the idea 
of more money, greater diversity of work and feels that 
he should accept Ingle’s offer. 
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If you were John Hull’s boss and he came in to ty} 
to you about making a change, what would you adjyis 
him? If he decided to leave you, would you recomme) 
him for rehire if he should want to come back? Do ym 
think he is behaving in an ethical professional manner’ 
Would you be ethical if you recommended against }i 
rehire? Is Mr. Ingle ethical in the whole transaction)’ 
If the company which will employ Hull through th 
agent acting ethically? This situation seems to offer» 
opening for particularly lively and enlightening disep 
sion 

Professor Meyer writes, “Such men as John Hull » 
fairly common and as they come to the fore the greater 
the need for men in advanced positions is. Consequent 
John Hull’s boss would do well to fill the position » 
which John is aspiring. Of course he must do this wit 


‘a man who clearly excels in those areas in which Joy 


is not yet proficient. 

“However, admitting the possibility that this solution 
is inadmissible, the only practical remedy is to let Jou 
go wherever he chooses. Unless he undergoes a profouni 
change in his thinking while away from the company, 
I believe it is perfectly ethical to recommend against hi: 
rehire at any time. John will try to push himself » 
ward no matter what his position is. This is not only: 
nuisance, but it also has a disturbing influence on th 
morale of the organization. 

“Is Mr. Ingle ethical on the whole transaction? This 
question can of course arise only if he is fully aware ¢ 
the reasons for John’s willingness to leave his forme 
employer and that he is basically in accord with John’ 
superior regarding John’s qualifications. If this is % 
Mr. Ingle must certainly be accused of unethical co- 
duct since, in order to sell John’s services at $5000 profit 
he must be offering them for a position about that whith 
John now occupies. Because he knows John isn’t read 
for such a position, he is putting something over on his 
client. 

“John himself is a more difficult case. The question 
is does he really believe that he is ready for something 
better than his present position. If he does, he can & 
accused of nothing worse than youthful overestimation 
of his own abilities, something which time will w- 
doubtedly correct. If he does not, he is a bluffer and: 
fraud and his superior will do well to get rid of hin 
since no technical department can be managed proper! 
with such people.” 


On Promoting Technicians to Scientists 


In the last issue, you may recall, I asked my reader 
to write if they knew of any method by which technician 
can be promoted to scientists. Alfred M. Pommer 
Kensington, Maryland writes that there is no way to ® 
this at the present time. “However,” he adds, “as # 
expedient it is possible to have technicians submit % 
the appropriate Civil Service examination. The US 
Civil Service Commission is accepting applications ® 
an open-continuous basis at this time. 

“If a candidate receives an eligible rating on t 
examination, it may be used as a basis for promotio. 

“It may be preferable to retain the chairman of t# 
science department of a university as a consultant © 
certify whether the candidate has the equivalent of # 
college education. The consultant may rely on writte 
and oral examinations, reports from supervisors, 
academic transcripts. He probably should not be ideal 
fied with management.” END 
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ie 8 this man was a member of a small engineering “team” (two erly worked at IBM’s Poughkeepsie manufacturing facilities. 
M.E.’s, an E.E. and a model maker) in IBM’s Poughkeepsie His job was to design information systems to insure a smooth 
profit, plant. His specific project entailed the creation of the “ultimate flow of work through the plant. “It takes creative engineering 
whick package in printed circuitry.” His group “brainstormed” the ability to design these systems,” he'll tell you, “and administra- 
ready project in continual sessions, putting the results in model form. tive ability to ‘sell’ a system to higher management and make 
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. paid benefits set standards for industry today. Person- INTERNATIONAL ] Be sure to visit the 
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Pyromillivoltmeter 


Weighing only 14 ounces, an accurate 
precalibrated thermocouple pyrometer 
features a large, easy-to-read dial, dual- 
calibrated from 0° to 750°F and from 
0° to 400°C. The indicating pyromilli- 
voltmeter is supplied with a five-foot 
iron-constantin thermocouple, with a 
thin sensing disc having external resist- 
ance of 10 ohms. It is mounted on an 
angled faceplate for portable use, but 
may be removed for panel mounting. 
Arthur F. Smith Co., 311 Alexander St., 
Rochester 4, N.Y. 


CIRCLE 18 ON PAGE 48 FOR MORE INFORMATION 





Point Probe Microanalysis 


This new metallurgical research tech- 
nique permits analysis of steel-specimen 
areas 10,000 times smaller than is pos- 
sible by any other method. An electron 


microscope, modified for analysis by 
X-ray emission spectroscopy is shown 
being focused by a scientist at U.S. 
Steel’s Research Center in Monroeville, 
Pa. Area of specimen to be studied is 
adjusted under the electron beam by 
means of a mechanical stage manipulat- 
or and an optical binocular microscope. 


CIRCLE 19 ON PAGE 48 FOR MORE INFORMATION 
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Vacuum-Tube Voltmeter 


An improved model vacuum-tube volt- 
meter has been introduced, which has 
accuracy of better than +2% on all a-c 
and d-c voltage ranges. Its completely 
shielded diode probe is designed for use 
into the u-h-f range. Other features 
include a high input impedence, d-c 
polarity switch, illuminated meter scale 
with mirror and knife-edge pointer, and 
insulated input terminals allowing the 
panel to be grounded at all times. Great- 
er stability has been achieved by ad- 
vanced circuit design, power-supply 
regulation and the use of long-term 
stable precision components. General 
Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 


CIRCLE 20 ON PAGE 48 FOR MORE INFORMATION 


Pressure Transmitter 


This inexpensive indicating pressure 
transmitter accurate to +1/2% of scale 
range, for pneumatic transmission of 
process pressure measurements mea- 
sures pressures of 0—30” of water to 
0—6000psi, transmitting a 3-l15psi air 
signal to indicating, recording or control 
instruments, The transmitter has an ec- 
centric indicating scale, visible at a dis- 
tance of 20 feet, built into the front of 
the case, eliminating the need for a 
separate field gauge. A choice of stand- 
ard pressure elements is offered; spirals, 
helicals, bellows and diaphragms. The 
Foxboro Co., Foxboro, Mass. 


CIRCLE 21 ON PAGE 48 FOR MORE INFORMATION 


Performance Test Set 


With the increased necessity for pre- 
flight testing of airborne electronic 
equipment, a unit has been developed to 
analyze weakness and predict possible 
in flight failures. The instrument is 
designed to furnish all necessary per- 
formance measurements on transmitting 
and receiving equipment in the 190 ke 
—400 mc range. It consists of a trans- 
mitter performance monitor, two R.F. 
signal generators covering the frequency 
range of 190 kc to 400 mc, and a multi- 
range of 20,000 ohm/volt ac meter. It 
has been approved by BuAer-Navy. 
Trad Electronic Corp., Asbury Park, 
N.J. 


CIRCLE 22 ON PAGE 48 FOR MORE INFORMATION 


RESEARCH @ ENGINEERING 









Measures Flow-Rates 


A straight-through flowmeter achieve 
accurate measurements by the modifica. 
tion of an ultrasonic beam. Since ther 
are no obstructions to the fluid flov, 
pressure drop is eliminated, greater 
accuracy is attained, and maintenance 
is simplified. The device is especially 
recommended for measuring low-viscos- 
ty liquids. The Model UF-100 measure 
flow-rates in the range of 1000-4) 
gpm, with accuracy of better than 1%, 
and provides 5-v full scale output t 
feed into standard telemetering and re. 
cording systems. Gulton Industries, Ine, 
212 Durham Ave., Metuchen, N.J. 


CIRCLE 23 ON PAGE 48 FOR MORE INFORMATION 


Frequency Analyzer 


This frequency analyzer determines th 
frequency amplitude spectrum of a rm 
dom wave and the frequency and ampl- 
tude of individua] components of a per: 
odic complex wave within the frequency 
range of 2 to 25,000cps. The wave com 
ponents are measured in decibels and 2 
percent of total signal. Results are ind: 
cated on a calibrated attenuator and @ 
a meter; outputs are also provided 
drive a recorder. Technical Products ©, 
Instrument Div., 667C Lexington Ave, 
Los Angeles 38, Calif. 


CIRCLE 24 ON PAGE 48 FOR MORE INFORMATION 


Multiple Indicator 


A new drum-type precision indicator # 
made for quick readings of variables # 
remote points. The instrument uses th 
manufacturer’s standard electronic co” 
ponents. It is equipped with num 
push button switches on the front of 
the case, and can scan up to 48 remot 
points quickly. The revolving 
has a calibrated length of over 26 inches, 
and full scale travel takes place in # 
1/2 seconds. The Bristol Co., Waterbury 
Conn. 

CIRCLE 25 ON PAGE 48 FOR MORE INFORMATION 
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ENGINEERS 


AND 


SCIENTISTS 
at all levels of experience 


YOU'RE CLOSER TO BEING A NUCLEAR EXPERT THAN YOU THINK 


MARCH 1967 


Only a handful of nuclear propulsion ex- 
perts exist today and General Electric has 
decided to develop its own specialists in 
this growing field. 


if you are a mechanical, aeronautical, electrical, 
chemical or civil engineer with training in any of 
the areas listed below, or a physicist with up to 
five years’ experience, there may be a place for 
you in General Electric’s Aircraft Nuclear Propul- 
sion Department. 


Your present skills can be utilized at once in many 
aspects of nuclear propulsion development, al- 
ready at the product stage at General Electric. 
The many things you'll need to know about nucle- 
onics will be provided by General Electric through: 


® in-plant seminars conducted by specialists 
@ On-the-job contact with nuclear experts 
@ Company-sponsored advanced university study 


Men who join General Electric will find that their 
personal growth will keep pace with the expansion 
of the nuclear propulsion field itself. 


IMMEDIATE OPENINGS FOR MEN 
WITH TRAINING OR EXPERIENCE IN 
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Also a few high-level openings for men with nuclear background and experience. 


LOCATION: 
Cincinnati, Ohio or Idaho Falls, idaho 


SEND REPLY IN CONFIDENCE TO: 


Mr. J. R. Rosselot Mr. L. A. Munther 
P.O. Box 132 P.O. Box 535 
Cincinnati, Ohio idaho Falls, idaho 
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ON HUMAN 
COMMUNICATION 


By Colin Cherry 


Reviewed by Curtis Wilson, 
St. John’s College, Annapolis, Md. 


Sir Francis Bacon somewhere states 
that the more important truths of a 
subject matter are to be found at its 
periphery, where it impinges on all 
other subjects. In recent years there 
has been growing interest in the concept 
of communication as an intersection of 
a large number of subject matters, rang- 
ing from economics to phonetics, from 
diseases of the nervous system to tele- 
phony. Communication appears to be one 
subject whose periphery is everywhere 
and whose center is yet to be found. 

The present book by Colin Cherry is 
intended as a general introduction to a 
series of texts on communication, to be 
prepared by different authors, and pub- 
lished during the next few years by the 
Technology Press of M.I.T. and John 
Wiley & Sons, Inc. The seven essays of 
the book, being re-worked lectures, are 
for the most part accessible to the gener- 
al reader. They provide a survey of the 
concepts and problems which have played 
a major role in recent discussions of the 
theory of communication, its practical 
applications and philosophical implica- 
tions. In addition, the book will be use- 
ful as a guide to the literature of com- 
munication theory and related fields; 
an extensive bibliography is included. 

Professor Cherry is well aware that 
“at the time of writing, the various 
aspects of communication...by no means 
form a unified study; there is a certain 
common ground which shows promise 
of fertility, nothing more” (p.2). He 
is aware also of the source of the pres- 
ent widespread interest in, and search 
for, the bonds of unity between the 
diverse studies which employ the concept 
of communication. It stems primarily 
from mathematical developments in the 
fields of communication engineering and 
servomechanisms theory; in particular, 
the development of measures of “infor- 
mation”, “redundancy”, “channel capaci- 
ty”, etc. 

But in this regard Cherry is a coun- 
sellor of caution. It is one of his princi- 
pal theses that while the mathematical 
theory of communication has considera- 
ble relevance to domains outside tele- 
communication, its application to such 
domains should be made with the great- 
est care. The mathematical theory is 
“quite basic to the study of human com- 
munication—basic but insufficient’’(p.9). 

In particular, it should be noted that 
the concept of “information” as used in 
the mathematical theory is a purely 
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syntactical concept. It applies only to 
a message understood as a_ selection 
from an alphabet of signs (say, the 
Morse code), and does not depend on the 
meaning (semantic aspect) or impact 
(pragmatic aspect) of the message as 
interpreted by the receiver. In the 
words of Shannon, one of the founders 
of the theory, ‘the sematic aspects of 
communication are irrelevant to the en- 
gineering aspects”. One should not 
conclude that the engineering aspects 
of communication are totally irrelevant 
to the semantic aspects; communication 
of “meaning” presupposes communica- 
tion of “information” (in the technical 
sense). But “information” (in the 
technical sense) does not constitute a 
measure of “amount of meaning”; it is 
relative only to a given alphabet of signs 
used for coding messages. 

A second limitation in the concept of 
information consists in the fact that the 
measure of information depends on prior 
knowledge of the relative frequencies 
with which the different signs of the 
alphabet will occur. Such knowledge 
requires that the source of messages be 
statistically stationary. In other words, 
any reasonably large sample must be 
representative of the sequence as a 
whole. In most cases of actual com- 
munication between human beings, the 
assumption of statistical stationariness 
cannot be made, so that the mathematic- 
al theory as it stands at the present day 
is inapplicable. For the same reason it 
is inapplicable to any learning source, 
or to social or economic systems of 
which the statistical structure changes 
with time. 

Cherry does not regard such limita- 
tions as necessarily final. Thus he gives 
considerable attention to the possibility 
of a measure of semantic information 
based on Carnap’s theory of probability. 

But Cherry’s aim is not so much to 
present solutions to problems as to out- 
line a locus of unsolved problems, and to 
warn against some of the false solutions. 
He reviews developments in the fields 
of phonetics, statistical communication 
theory, logic, probability theory, the 
theory of signs as developed by Pierce 
and Morris, and the psychology of rec- 
ognition. He tries to show how these 
fields impinge on one another, and why 
they need to be viewed from a common 
standpoint. And, as Cherry stresses, a 
common standpoint can be achieved only 
if the all-too-familiar categories of 
“mind”, “matter”, “vitalism”, and “mech- 
anism” are relinquished, or recognized 
for what they are—different ways of 
talking about very complex processes. 

Despite its fairly detailed review of 
technical developments in various fields, 
On Human Communication is finally a 


rather fragmentary book, pointing to a 
unity which does not yet exist. But i 
will be an informative and helpful book 
to those—whether engineers or philoso. 
phers—who wish to be au courant of 
some of the most exciting developments 
in present-day science. 

Published jointly by the Technology 
Press of Massachuettts Institute of 
Technology and John Wiley & Sons, 
Inc., New York, N.Y. 333 pages, $6.75 


Two Books on Transistors 


Reviewed by Robert Colman, 
Products Research Associates, N.Y. 


HANDBOOK OF 
SEMICONDUCTOR 
ELECTRONICS 


Edited by L.P. Hunter 


The emphasis on fundamental princ- 
ples and techniques in this handbook is 
laudable; it presents to the reader an 
overall and integrated picture. Mr. 
Hunter and his 12 co-authors present a 
survey of semiconductor electronics and 
a guide to the technological essentials 
and applications of the transistor, diode 
and photocell. 

Industry’s failure to standardize tran- 
sistor symbols and equivalents has re 
sulted in confusion. In this book, a 
listing and definition of symbols used 
precedes the introductory chapter on 
transistor characteristics. Part I deals 
with the physics of electrical conduction 
and rectification in the semiconductor. 
While this is not a treatise on solid state 
physics, Mr. Hunter deftly introduces 
new material in a way that gives the 
reader a firm understanding of the con- 
ditions influencing transistor character 
istics. 

Junction characteristics are by far 
the most widely used, and so the writer 
uses junction transistor action to explain 
the mechanism of other types. 

Enough information is given in Part 
II to enable an engineer in possession of 
suitable equipment to make a useable 
semi-conductor device. Seetions dealing 
with junction preparation, crystal grow- 
ing, and encapsulation are present 
Design and fabrication of representative 
semiconductors is explored as & means 
to further the engineer’s understanding 
of limitations imposed on 
characteristics by manufacturing tech 
nology. Transistor duals of high-fre- 
quency vacuum-tube circuitry requir 
new thinking. To help the circuit de- 
signer, frequency parameters and equi 
alent circuit data are given. 

Transistors are widely used in current 
computer developments: accordingly, 
switching circuits and their high speeé 
application are treated extensively. 

AC and DC choppers, direct couplet 
amplifiers and inverter circuits receive 
extended coverage. Design information 
on sinusoidal and relaxation oscillawr 

(Continued on page 46) 
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ROBERT S. CHERNOFF 


Graduated from M. 1. T., 8. S. in E. E. 1949, 
and joined Bell immediately as Test Engineer 
on Rocket Instrumentation. A yeor loter he was 
appointed engineer in charge of the Instrumen- 
tation Laboratory and in 1953, became Group 
Engineer of Standards and Calibration. After 
two years from 1954 to 1956 as ao Test Engineers 
in the Army, he returned to Bell as a Group 
Engineer, a position he now holds in the new 
Research Division, 





Opportunities Unlimited 


Professional progress comparable to Robert Chernoff’s is 
typical, rather than unusual, at Bell Aircraft. The new Re- 
search Division, in particular, offers the broadest possible 
opportunities for creative talents in many fields thanks to 
the exceptionally wide diversity of Bell's activities. You'll 
never be held back by a lack of projects or bored by their 
narrow scope in this fast moving, progressive organization. 

If your present position doesn’t offer adequate opportu- 


nities for professional accomplishment...if you are interested 


I 


Vtg 7 (OKP 


in a broader, more diversified challenge to your ability 


and creativeness, contact Bell. 
Write today: Manager, Technical Employ- 


ment, Dept. M 31, Weapon Systems Division, 


BELL AIRCRAFT CORPORATION, P. ©. Box One, 
Buffale 5, New York. 
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is given. With the treatment of the 
photo-transistor, however, the general 
excellent level of information has not 
been upheld. Lack of information, which 
this book might have supplied, has been 
a big factor in limiting use of this inter- 
esting device. The book concludes with 
an extensive bibliography of transistor 
literature which alone is worth the price. 
The Handbook of Semiconductor 
Electronics has been written and edited 
with great care. It is coherent and easy 
to read. It offers a great deal of infor- 
mation and is particularly strong in low 
frequency amplifier design and switching 
circuitry. The researcher surveying the 
semiconductor field and the design engi- 
neer solving an application problem 
equally will find this book useful. Engi- 
neers in industry, government and grad- 
uate schools should find the availability 
of so much authoritative information 
within a single set of covers a valuable 
contribution. 
McGraw Hill Book Co., New York, N.Y. 
882 pages, $12.00 


TRANSISTOR ENGINEERING 
REFERENCE HANDBOOK 
By H.E. Marrows 


New transistors and their applica- 
tions are being developed so rapidly 
that it has not been possible to find a 
single volume that includes basic data on 
all the different types. The merit of this 
book is that it does supply this need, for 
commercially available transistors, cut- 
ting down on the necessity for searching 
through all the data sheets the various 
manufacturers make available. 

As the manufacturers continue to 
make progress, new types of transistors 
appear and older models disappear 
daily. Any reference compendium suf- 
fers the limitation of being obsolete 
upon publication. This handbook is no 
exception. Currently two manufactur- 
ers represented in the book have stopped 
or curtailed production. Also absent 
are data on the newer transistor types, 
such as those of increased frequency 
range or greater power capacity. 

The major portion of this book is a 
compilation of engineering data sheets 
covering transistors produced by 20 
manufacturers, giving usual engineering 
data on 200 commercially available 
transistors. Included is a valuable di- 
gest of miniature components available 
for use with transistorized units. Com- 
mercial circuits and applications of 
transistors, providing a record of design 
thought in 1956, are included. 

Transistors have not become as stand- 
ardized as vacuum tubes and few types 
are made by more than one manufactur- 
er. Replacement of transistors must be 
made by electrically equivalent types. 
Lack of a cross-index covering inter- 
changeable types, and the rapid obsol- 
escence of electronic components, gives 
this book limited appeal for the design 


46 








or development engineer. The brief sur- 
vey of the transistor and its circuitry 
is sufficiently non-technical to provide 
information to non-engineers interested 
in transistor circuitry and application. 
John F. Rider, New York, N.Y. 288 
pages, $9.95 


..- OF FURTHER INTEREST 


IRONWORKS ON THE SAUGUS 
By E. N. HARTLEY 

Univ. of Oklahoma Press 
307 pp + index, illustrated. 


The Braintree and Hammersmith 
ironworks were constructed in the early 
1640’s in the Massachusetts Bay Colony. 
It was a forerunner of American big 
business and perhaps the most magnifi- 
cent failure of the 17th century. The 
story of its conception and accomplish- 
ment, its progress and demise is here 
presented in a book that should absorb 
the historian of industry and divert 
those whose interest is in American 
history, in early technology, or in 
serendipity. 


$4.50 


QUALITY CONTROL FOR PLASTIC 
ENGINEERS 

LAWRENCE M. DEBING, Editor 
Reinhold Publishing Corp., 
Park Ave, NYC 22. 

139 pp + index, $4.95 


430 Park 


The Society of Plastic Engineers was 
incorporated in 1942. One of its goals 
is the dissemination of technical infor- 
mation on plastics. It does this through 
its monthly journal and through a pro- 
jected series of books, of which the pres- 
ent volume is the first. The book intro- 
duces the subject of statistical quality 
control to plastic engineers and other 
workers in plastic materials. Its work 
consists in its simplicity and clarity, 
and in that the reader need have no 
prior knowledge of the subject. Persons 
responsible for production of plastic 
products may here learn how to use 
basic statistical procedures in their field. 


MANUFACTURING METHODS 

AND PROCESSES 

By ARTHUR C, ANSLEY 

The Chilton Co., Chestnut & 56 Sts, 
Phila, Pa, 

552 pp + index, $12.50 


VIVA 


Occasionally, a book appears that 
fulfills the promises made for it on its 
jacket. Or perhaps the jacket is less 
extravagant in its claims than usual. 
Whatever the case, the promises and 
the book are here in harmony. “It is 
designed to give the executive, the pur- 
chasing agent, or the design engineer, 
a broad, general background on the 
latest developments in manufacturing 
methods and processes . . . . it describes 





the method and equipment used jn ead 
of the processes and is illustrated wit 
more than 450 pictures. The book ph. 
ces its principal emphasis on the type ¢ 
parts made by each process, chief a. 
plications, and cost. Although it coves 
old standbys like sand casting, stamping 
and machining, special attention is give 
to the new developments such as powie 
metallurgy, investment casting, plastic 
ultrasonic machining, dielectric heating 
and automation.” 


SCIENTIFIC RESEARCH IN BRITIsi 
UNIVERSITIES 1955-6, 

London, H.M. Stationary Office, $72 Pp, 
indexed, $8.92 postpaid. (Also availab) 
from British Information Services, i 
Rockefeller Plaza, NYC 20.) 


This volume provides notes » 
scientific research in progress ip 
British Universities and University 
Colleges. In addition to heads of é& 
partments, the names are listed o 
permanent members of the staf 
actively engaged in supervising nr 
search. The entries give broad & 
scriptions of the nature of th 
research sufficient to indicate th 
scope of activity of the department 
and of each research team. 


WHAT HAPPENS IN BOOK 
PUBLISHING, 

C. B. GRANNIS, ED. 

Columbia Univ. Press, 2960 Broadway, 
NYC 27. 399 pp + index, $5.50. 


The whole complex process of pub 
lishing a book is here described by 
authorities in the various phase. 
Though not entirely germane to the 
concerns of the researcher or & 
gineer, it is a source of informatio 
in the event that your department 3 
planning a publication.—LS 


International Dictionary of Physics an 
Electronics, W. C. Michels, Sr., D, Va 
Nostrand Co., 257 Fourth Ave. Ne 
York 10, N.Y., 1004 Pp., $20. 

The terms defined in this book includ 
laws, relationships, equations, basic prit- 
cipals, instruments, and apparatus, Th 
fields covered include mechanics; het 
and thermodynamics; low temperatur 
physics; the properties of gases, liquids 
and solids; acoustics; optics; electricity; 
electronics nuclear physics mathemat- 
cal physics; representative topics in rel 
tivity. . . . Terms from areas bordering 
on physics are included: mathemats 
chemistry, applied electronics and ele 
tricity, etc. The editors explain tht 
their objective has been to provide # 
book useful as a general reference ! 
physics, helpful even to the specialist 
regions outside of his domain of special: 
ized knowledge. They have su 
handsomely.—LS 
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management affairs 


Seven of the most popular articles for improving 
technical management published in RESEARCH & 
ENGINEERING in recent months have been reprinted, 
including six by Luis J. A. Villalon, our Management 
Affairs Editor. Available for 25¢ each, they are listed 


LIMIT THEOREMS: Practical Tool for Project Evaluation 
THE DIFFICULT PERSONALITY PROBLEM IN R & D 
EXECUTIVE HEALTH: 14 Ways to Maintain It 

HOW’S YOUR STAFF EFFICIENCY? 

HOW’S YOUR ORGANIZATION QUOTIENT? 

TIME MANAGEMENT FOR THE R & D EXECUTIVE 

SO YOU’RE GOING TO MAKE A SPEECH 


Reprints of the above articles on management problems are 
available for twenty-five cents each. Send check or money order 
to Research & ENGINeeRING, 77 South St., Stamford, Conn. 











a7 





HERE’S A BRIEF REVIEW OF LAST MONTH’S 
PRODUCT ADS FOR YOUR INFORMATION. 


Material Savings 71 


Engineered Designs for Optimum Struc- 
tures save materials and cost of machin 
ing components. 


A. O. Smith Corp., Milwaukee 1, Wis. 


Oscilloscopes 72 


Each of these many scopes and plug-ins 
has _ been designed for a separate and 
distinct application. 


Tektronix, Inc., P.O.Box 831, Portland, Ore. 


Hydroxylamine Salts 73 


These three nitroparaffin derivatives 
have almost unlimited potential for ex- 
perimentation. 

Commercial Solvents Corp., Industrial 

Chemicals Div., 260 Madison Ave., NYC. 16. 


High Heat Conductivity 74 
Carbofrax silicon refractories have 
nearly 11 times the conductivity of 
ordinary fire clay. 

Refractories Div., The Carborundum Co., 

Perth Amboy, New Jersey. 


Shock Tester 75 
This device makes possible shock testing 
with a controlled thrust of up to 10,000 
pounds. 

Consolidated Electrodynamics Corp., 

Rochester Div., Rochester 3, N.Y. 


High-Speed Movie Camera 76 


This portable motion analysis camera 
system can take up to 8000 pictures per 
second. 
Fairchild Camera & Instrument Corp., 

88-06 Van Wyck Expwy., Jamaica 1, N.Y. 


Solar Furnace 77 


The ADL solar furnace generates 3500° 
F of “pure” heat for applications in 
high-temperature research. 

Arthur D. Little, Inc., 

30 Memorial Dr., Cambridge, Mass. 


Metallized Plastics 78 
Mirro-Brite “Mylar” laminates are made 
In many patterns and colors for various 
applications, 

Coating Products, Dept. RE6, 

101 W. Forest Ave., Englewood, N.J. 
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103 PARK AVENUE 
NEW YORK 


Reads Jet Engine Speeds 79 


The Takcal unit is accurate within 
+0.1%, making it invaluable in analyz- 
ing performance. 


B & H Instrument Co., Inc., 
3479 W. Vickery Blvd., Fort Worth 7, Texas 


High Vacuum Equipment 80 


This firm builds such a variety of high 
vacuum pumps that your system can be 
“custom tailored”. 


Kinney Mfg. Co., N.Y. Air Brake Co, 
3642B Washington St., Boston 30, Mass. 


Custom-Made Chemicals 81 
This firm is prepared to furnish special 
chemicals to meet every need. 


Baker & Adamson, General Chemical Div., 
Allied Chemical & Dye Corp., 40 Rector St., N.Y.C.6 


Efficient and Compact $2 
These high-vacuum pumps deliver 57 
liters of free air displacement at 600rpm. 


Central Scientific Co., 
1734 Irving Park Rd., Chicago 13, Ill. 


Shaker 83 
This high frequency shaker can be em- 
ployed in six different testing systems. 
The Calidyne Co., 120 Cross St., Winchester, Mass. 


Chopper 84 


This unit converts d-c signals to a-c for 
telemetering and computers. 


The Bristol Co., 169 Bristol Rd., Waterbury, Conn. 


Lab Furniture 8S 
This line of furniture in stock sizes can 
be assembled to fit any size lab. 

Fisher Scientific, 115 Fisher Bldg., Pittsburgh, Pa. 


Transformer Designers 86 
This firm specializes in designing trans- 
formers to meet exacting conditions. 
Peerless Electric Products Div., 


Altec Lansing Corp., 
1515 S. Manchester Ave., Anaheim, Calif. 


Spectrophotometer 87 


It measures liquids, solids and gases 
rapidly and accurately at the highest 
power of the spectrum. 


Carl Zeiss Inc., 485 5th Ave., N.Y.C. 17. 


Tube Furnaces 88 


These multiple unit combustion furnaces 
are self contained, with positive control 
to 1850°F. 


Hevi Duty Electric Co, Milwaukee 1, Wis. 
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FOR MORE INFORMATION ON PRODUCTS OR ADS 
IN THIS ISSUE, CIRCLE APPROPRIATE NUMBER. 


Lab Press 


Featuring pressures up to 20,000 
this press includes many accesso 


Fred S. Carver, Inc., 1 Chatham Rd., Summit, tN 


Special Coatings 

This firm specializes in solving diffi 
problems in vacuum deposited coating 
Liberty Mirror Div., Libby-Owens-Ford 

Glass Co., Brackenridge, Pa. 


Miniature Relays 

MH relays are fast-acting, light weigi 
and versatile, with high reliability 
small space. 4 
Potter & Brumfield, Inc., Subsidiary of ; 
American Machine & Foundry Co., Princeton, Ind) 


Temperature Recorder 
Newly designed instrument gives pe 
manent proof of temperature bel 
from —40° to 550°F. 


The Electric Auto-Lite Co., 
Instrument & Gauge Div., Toledo 1, Ohio 


Power Resistors | 
This resistor has the drift-free stabil 
plus the overload capacity needed in® 
strumentation. : 
Ward Leonard Electric Co., 

12 South St., Mt. Vernon, N.Y. 


Uitra-Sensitive Relays 

This firm offers many types, ope 
on input powers of 50 to 1000 mw. 
Barber-Colman Co., 1874 Rock St., Rockford, & 


Operational Aid 
Clearing up operational difficulties 
one of the helpful functions of t 
firm’s field men. 

Tektronix, Inc., P.O.Box 831, Portland, Ore. 


Organo Functional Silanes 
These new silicone intermediates are 
available in research quantities. 
Silicones Div., Union Carbide & Carbon Corp, 
30 E. 42nd St., New York 17, N.Y. 


Tap Connector 
This fully insulated one-piece connec 
saves installation time on shielded am 
coaxial cable. ; 
Omaton Division, Burndy Corp., Norwalk, 
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